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A NOVEL CANAL LIFT AT FOXTON. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
Although the transit.of freight in bulk by canal is 
conceded to be the cheapest process of conveyance from 
one point to another, yet it has one great drawback. 
This salient disadvantage is the amount of time occu- 
pied in the completion of the journey. Quick dispatch 


is imperative in these commercial days of high pres- 
sure, and it is owing to the slowness of this system of 
transit, in comparison with railroad celerity, even 
in connection with freight trains, that the utilization 
of the waterway has failen into such desuetude. The 
consequence is that the canals are only used in those 
instances where the peculiar nature of the goods, or 


no necessity for quick transit, renders it available. 

Attempts to accelerate canal conyeyence and to 

render it sufficiently rapid to compete with freight 

trains are being made by the employment of electric 

traction in lieu of horse. towing, although these 

efforts are to a certain extent handicapped by the 
(Continued on page 159.) 
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The Barge Lift in Operation. Descending Tank Leaded, Height of Lift, 75 feet; Grade, 1 in 4, 
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THE MANHATTAN BRIDGE FIASCO. 

In ovr issue of July 16 we presented a résume of 
the history of the city’s abortive attempt to build a 
suspension bridge across the Hast River, at a point 
adjacent to the present Brooklyn Bridge; and we think 











- that the average citizen of New York would have 


found that story positively entertaining, had it not 
been so completely humiliating to his civic pride. In 
the article in question, which is accompanied with 
illustrations of the substitute plans which are pro- 
posed by the present Bridge Commissioner, no attempt 
made to criticize the engineering features of these 
and this, not fur the reason that they were by 
any means beyond criticism, but because we felt that 


Hat 


the time was not then ripe for such discussion. 
Judged from the esthetic standpoint, the 
new design, if we except the anchorages, {s pleas- 


ing; particularly as compar:d with the recently 
completed Williamsburg Bridge. The improvement 
is due to the very shallow depth of the stiffen- 
ing truss, Which runs at the floor level from end 
to of the structure. Unfortunately for the 
What it gains in appearance from this 
truss, it loses in structural efficiency. The 
a truss is to prevent local sagging of 
cables under a concentration of load at any point in 
here it may occur; but the ability of a 

‘to resist this bending is proportionate to its 
po afid ite stiffness is directly proportionate to 
the cube of its depth. Hence, other things being equal, 
the shallow truss, such as here proposed, will be a weak 
truss, uniess, indeed, it be made extraordinarily heavy 
and an immense aniount of steel material be massed into 
the upper and tower lines of the trusses, or what are 
teclinically known as the top and bottom chords. But 
if such a massing of material be made in order to com- 
pensate for weakness due to shallow depth, the truss 
becomes inordinately heavy, and an additional amount 
of material must be put into the steel cables to carry 
the increased weight of the trusses; consequently the 

becomes proportionately heavy and costly. 

’ Now this decreased strength and stiffness, or greatly 
fmoreaped weight an] cost, as the case may be; does 
not appear in such « dainty little drawing of the bridge 
ae was in our issue of July 16. It does not appear 
in the tely-shaded plans that were submitted to 
the Municipal Art Commission. Al! that is seen in 
those plans is a pretty picture of a rather graceful- 
looking structure. Such a drawing gives no informa- 
) thom whatever as to the strength, the weight, the 
rigidity, the ease of erection, the cost of erection, and 

and one other items which must be 
considered by the expert engineer before it 
can be said whether such a design is a practicable and 
useful one. It may be pretty—it is pretty. But before 
the city embarks on an expenditure of twenty million 
for a public utility, it wants something more 
; faniviful sketch, hastily drawn up by a newly- 
| Bridge Cominission. 
Let ts briefly state what are the indispensable re 
eme for the bridge in question. First, in view 
i conditions of congestion on the present 
m Bridge, the new design should be of such a 
fe sugeg of the most speedy erection. 
y of the astonishing rate at which 
= Vert and Brooklyn increases, and 
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built generally upon the same lines and with wire 
cables, consumed over seven years in construction. 
As regards the comparative rigidity, the design ac- 
cepted by the Municipal Art Commission embodies 
stiffening trusses that have a maximum height of 58 
feet, whereas the new design gains its architectural 
appearance by cutting. down this height from 58 to 24 
feet, which is 16 feet less than the height of the 
trusses in the existing Williamsburg Bridge. We ven- 
ture to say there is not a single competent bridge 
engineer in the world who, when first looking at this 
design, did not feel astonished to see that the de- 
signers should have returned, in a bridge of this stu- 
pendous magnitude, to principles of construction in the 
way of shallow stiffening trusses that were condemned 
and abandoned forty years ago. This very element of 
shallowness in the trusses condemns the design from 
an engineering point of view at the very first glance. 

There is one more point of comparison of the two 
bridges which is perhaps the most important of all, 
end that is that whereas the design accepted by the 
Municipal Art Commission, prior to its acceptance, 
was submitted by the Mayor to the most eminent 
board of bridge experts that could be gotten together 
in this country, and was cordially indorsed by them, 
the new design, which was drawn up by one of the 
subordinates of the engineer who designed the first 
bridge, has never been submitted to any board of 
experts, and therefore has nothing back of it, in an 
engineering sense, more than the individual opinion 
of the engineer and his associates. The Municipal Art 
Commission can pass upon the esthetic elements of 
the new design; but until this design has been sub- 
mitted to an expert board, the Art Commission finds 
itself at a great disadvantage in making any com- 
parison of the comparative engineering value of the 
two designs. For reasons best known to himself, the 
present commissioner appears unwilling to have any 
expert commissioner pass upon his plans; although if 
those plans are in complete shape it would not take 
more than a month’s time to secure a report upon 
them. Why is the present bridge commissioner unwill- 
ing to submit these plans to the same expert investiga- 
tion which passed upon the plans that he had rejected? 


> ?-- 


PERILS OF THE SUBMARINE. 

The narrow escape of the crew of the submarine 
torpedo boat “Porpoise” from a terrible death during 
some recent practice off Breten’s Reef, again brings 
forcibly to mind the great perils which attend sub- 
marine work. As far as can be learned it seems that 
the “Porpoise,” in charge ef two lieutenants and eight 
men, took a position off the lightship and there sub- 
merged, intending to make a run at the depth of 20 
feet. The type of submarine to which the “Porpoisc” 
belongs accomplishes its diving by maintaining a 
slight reserve of buoyancy, and then setting the sub- 
merging rudders so that they carry the boat beneath 
the water, the depth of submersion being determined 
Ly the angle at which the rudders are set. It seems 
that, in the present case, the rudders became jammed 
so that they continued to carry the vessel down untili 
she rested on the bottom at a depth, according to pres: 
reports, of 120 feet. To raise the vessel, an attempt 
was made to blow out the water-tanks; but of course 
at this great depth, the water pressure tending to 
crush in the “Porpoise” was considerebly greater than 
that which she was designed to stand, amounting to 
52 pounds to the square inch, or about 3% tons to the 
square foot. It seems that when the valves of the trim- 
ming tanks were opened in the endeavor to expel the 
water from the tanks, it was found that they would not 
operate. Moreover, the enormous crushing pressure 
upon the boat started leaks, and the water began to 
come in through the seams of the plating and around 
the joints of the torpedo tube. In this emergency, 
which was about as terrible as could be imagined, 
Lieut. Nelson, who was in charge, utilized an air pump 
worked by hand, to expel the water, and after a long 
period of hard work on the part of the crew the boat 
slowly rose to the surface and was towed into Newport. 

It is supposed that the trouble was due to the fact 
that the boat had not been overhauled for cleaning 
for nearly twelve months, and that, consequently, the 
sea cocks had become choked. The terrible plight in 
which the crew found themselves brings to mind the 
recent accident in the British fleet when a submarine 
was run down and lost with its entire crew. If the 
accident proves to have been due to negligence in the 
upkeep of the boat, of course there will be nothing in 
the incident to shake the faith of those who believe in 
the submarine as such. On the other hand, the inci- 
dent serves to illustrate the special perils that attend 
this form of naval service, unless it be conducted with 
extreme caution and wunennditing watchfulness. 















ly brought out some facts regarding the use of 
petroleum production for 1903 stands at 
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20,000,000 tons, and of this more than one-half is fur- 
nished by Russia, the rest coming from the United 
States and Canada, Roumania, and Borneo. The de- 
mand for petroleum greatly exceeds the present pro- 
duction. The substitution of oil for coal, in order to 
be advantageous, needs_a better regulation of the 
methods of producing it and also of the price. In 
this connection the use of electric motors is a question 
of great interest. One point of superiority is the 
suppression of fire risks. As concerns the industrial 
applications, it will be remarked that in Russia oi] is 
cheaper than coal, so that all the vessels of the Caspian 
Sea and Volga, as well as the locomotives of the Cauca- 
sus between Baku and Batoum, are now burning oil in 
preference. In England and France the question is 
not so far advanced and is only in the experimental 
stage both as regards locomotives and stationary en- 
gines. The use of current, which is generated in a 
large central station to operate motors for petroleum 
wells, is justified by the great extent of ground covered 
ty the wells, as well as the danger from fire caused by 
the steam engines which operate the drills and pumps. 
Another reason for using such a system is the varia- 
tions of load which occur at the different wells. These 
three points alone will therefore explain the advantages 
of a central station system. 

The first wells to be drilled by electric motors were 
in Roumania, where the system was inaugurated five cr 
six years ago. The first installation, provided with 
a set of motor-driven pumps, was put in by the Dutel 
Company. A central station was erected at a distance 
cf 1% miles, to supp!y the current. The motors are 
of the three-phase type, operating at 300 volts. The 
total capacity of the station is 290 kilowstts. Later on, 
the Lahmeyer Company, one of the leading German 
electrical firms, erected a large station for the Rou- 
manian company Steana Romana to be used in operat- 
ing a great number of wells. Hydraulic power is 
used here and the turbine plant can furnish 1,500 
horse-power. Four dynamos of the three-phase type 
were installed, giving 300 volts each. A set of trans- 
formers raises the voltage to 11,000 for a high-tension 
line which runs for 20 miles or more to the well- 
district. Near the wells is a reserve station which can 
run in connection with the central plant. It uses three 
Diesel motors of 300 horse-power each. The motors 
use crude oil and consume 0.28 liters per horse-power- 
hour. A year ago there were as many as 30 electric 
motors in use at the wells at Campana and 27 at Bush- 
tenari, or about 60 in all. The first cost of the plant 
was $2,400 per well, and the running expenses $40 
per horse-power-year. 

In Russia the conditions are less favorable for the 
use of electric power. This lies in the fact that the 
oil which is now consumed to furnish the power for 
the wells, is not subject to any tax, and therefore a 


very cheap supply of energy can be had, aithougnh it 
is wasteful and accompanied by fire risks. However, 
it is to be noted that there are a number of electric 


tlants for operating the wells in the Russian district. 
One of these is at Balachani and it was the first to 
be installed. Almost at the same time a second elec- 
tric station was erected in the district belonging to 
the Nobel Company. In the spring of 1901 a large 
central plant was laid out for 1,500 horse-power to 
supply the wells belonging to the Apcheron Company, 
on the Caspian. The station uses two steam engines 
and two dynamos of the Allgemeine (German) make. 
A great number of motors are used at the wells. Since 
then other electric plants have been installed at Bala- 
chani, Bibi-Eybat, Baku, and other localities. 
++ 
THE PRODUCTION OF IRON ORES IN 1903. 

Again the United States has surpassed all competi- 
tors in its yearly output of iron ores. This is the most 
important fact contained in the report made by Mr. 
John Birkinbine to the United States Geological Sur- 
vey on the Production of Iron Ores in 1903. The re- 
port, which will be part of the annual volume “Min- 
eral Resources, 1903,” has just been published as a 
separate pamphlet and may be obtained free of charge 
from the Director of the Survey. Its opening para- 
graph declares that the quantity of iron ore produced 
in the United States in the year ending December 31, 
1903, was 35,019,308 long tons. This means a decrease 
of 534,827 long tons, or about 1% per cent, from the 
maximum of 35,554,135 long tons in 1902. The quan- 
tity mined in 1903 is, however, the second largest re- 
corded and is greater than the combined totals for the 


‘year 1902 of Germany, Luxemburg, and the British 


Empire, which are the nearest competitors of the 
United States. The data for 1903 for these countries 
are not yet available, but the same comparison will 
probably prove true for this year also. 

The fron ore obtained in 1903 came from 22 States 
and 2 Territories. Minnesota, Michigan, Alabama, and 
Wisconsin were the leaders in production. Nevada 
was added this year to the list of producing States. 
while Vermont and Montana reported no ore mined in 


1903. - 
The iron ore mined was of the four general cormmer- 
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cial classes: red hematite, brown hematite, magnetite, 
and carbonate. In 1903 the quantity of red hematite 
mined in the United States was 86.6 per cent of the 
total for the country, and of that Minnesota con- 
tributed over one-half. Alabama was the most im- 
portant contributor of brown hematite. The three 
principal States that mined magnetite in 1903 were 
New Jersey, New York, and Pennsylvania. The red 
hematite showed a décrease of about 1 per cent from 
the production of 1902, the brown hematite and the 
magnetite a decrease each of 7 per cent. Only the 
carbonate ores, the least important class, showed an 
increase over the output of 19902. That increase 
amounted to no less than 26 per cent. As in 1902, all 
of this class of ore was obtained in Ohio and Mary- 
land. 

The Lake Superior district stands preeminent as a 
producer of iron ore. Its annual output exceeds that 
of any foreign country, and the average character of 
its ore is excellent. In the year 1903 the Mesabi and 
Vermilion ranges in Minnesota, the Marquette range 
in Michigan, and the Menominee and Gogebic ranges 
in Michigan and Wisconsin produced a total of 26,- 
573,271 long tons of iron ore. Of this ore the Mesabi 
range alone produced 51 per cent. In addition to the 
above-named ranges in the United States, a sixth, the 
Michipicoten range, was opened in Canada in the 
year 1900, but its product in 1903, 223,976 long tons, 
is not included in the above data. 

Of special interest in connection with the production 
of Wisconsin is the fact that the year 1903 witnessed 
the initial output of iron ore in the new Baraboo iron 
range, near the town of Freedom, in the southern part 
of the State. These deposits of Bessemer ore, which 
are within convenient railroad haul of the blast fur- 
naces at Chicago, Il., may furnish important addi- 
tions to the ore supply of these furnaces. 

The State of Pennsylvania showed a decline of 22 
per cent from the total of 1902. This decline is due 
almost entirely to the diminished output of one of 
the large mines, the Cornwall Ore Hills, to which 
Pennsylvania has been mainly indebted for its position 
as a prominent producer of iron ores. New Jersey, on 
the other hand, showed an increase of nearly 10 per 
cent over its 1902 production. The construction of 
several modern furnaces was the chief cause of the 
increased output in New Jersey, and it is probable that 
an augmented production may be expected in the near 
future. 

The total value at the mines of the 35,019,308 long 
tons of iron ore produced in the United States in the 
year 1903 was $66,328,415, or $1.89 a ton, an increase 
of 5 cents a ton, or 3 per cent, over the value per ton in 
1902, viz., $1.84. In 1903 the highest average value 
at the mine was placed on the Colorado iron ores, 
viz., $3.12 a ton, and the lowest on Texas ores, $1 a 
ton. 

Iron ore to the amount of 980,440 long tons, valued 
at $2,261,008, or $2.31 a ton, was imported into this 
country in 1903 from Cuba, Canada, Spain, Newfound- 
land, Algeria, the United Kingdom, British Columbia, 
Belgium, and Germany. It is evident from the rela- 
tively high value placed on the ores from some coun- 
tries that the estimate is based on some other con- 
stituent than the iron contained in the ore. The total 
exyort of iron ore in the year 1903 was 80,611 tons, 
valued at $255,728. The greater portion of this went 
to blast furnaces located in the Province of Ontario, 
Canada. 





THE HEAVENS IN SEPTEMBER. 


BY HENRY NORRIS RUSSELL, PH.D. 


The principal item of astronomical news for the 
past month comes from the Harvard Observatory. It 
May be remembered that in 1899 the announcement 
was made that a faint satellite of Saturn had been 
discovered upon photographs taken at the Harvard 
Station at Arequipa, Peru. So long a time has passed 
since then that astronomers were beginning to fear 
that the satellite had been “lost,” because it had not 
been possible to obtain enough observations to deter- 
mine its orbit. But a short note from Harvard, which 
appeared a few weeks ago, sets these doubts at rest. 

The satellite has been photographed on many occa- 
sions in the last five years, and a long series of ob- 
servations obtained this spring has made it possible 
to calculate the orbit, and predict the satellite’s motion 
accurately. The details of this are to be published in 
the “Harvard Annals,” but have not yet reached us. 

The following facts have, however, already been 
published: The period of the satellite is about a 
year and a half and its distance from Saturn is nearly 
8,000,000 miles. It is an exceedingly faint object, its 
Magnitude being about 15%, and it requires a tele- 
Scope of two feet aperture to see it at all—though it 
can be better observed photographically. Judging by 
its brightness, its actual diameter is about 200 miles. 

This satellite, the faintest known in the solar sys- 
tem, has been named Phoebe by its discoverer, Prof. 
W. H. Pickering. Phoebe was a sister of Saturn, and 
as three of his other sisters, Rhea, Deone, and Tethys, 
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as well as two brothers, Hyperion and Iapetus, are al- 
ready commemorated among his satellites, she will 
find herself in good company. 

In addition to its extreme faintness, the new satellite 
is remarkable for its very long period—six times as 
long as that of any other satellite in the solar system. 
The calculation of the changes produced in its orbit 
by the Sun’s attraction will furnish a problem of great 
intricacy, which will keep the theoretical astrono- 
mers busy, while to secure accurate observations of so 
faint an object will demand great technical skill. 

The astronomers of the Harvard Observatory are 
greatly to be congratulated upon this very interesting 
discovery—especially Prof. W. H. Pickering, who dis- 
covered the satellite by a comparison of photographs, 
and Dr. Stewart, who took the plates at Arequipa. 

The European delegates to the Astronomical Con- 
ference at the St. Louis Exposition are now in America. 
The English delegate, Prof. Turner, of Oxford—the 
present president of the Royal Astronomical Society— 
has visited America several times, and requires no in- 
troduction; but the name of his colleague, Prof. 
Kapteyn, of the University of Groningen, in Holland, 
may be less familiar. 

He is probably unique among astronomers in being 
the director, not of an observatory, but of a laboratory 
—an institution whose business is not the making of 
observations, but the working up of observations made 
by other people. 

With a modern photographic telescope, it is posajble 
to take so. many plates in one night that weeks are 
required for their measurement and reduction. Very 
few such instruments can therefore be worked to any- 
thing like their full power, simply because few, if 
any, observatories have a large enough staff to handle 
the enormous amount of material that would be ob- 
tained. 

Prof. Kapteyn, who had no large telescope at his dis- 
posal, conceived the idea of working in co-operation 
with some one who had one, and entered into an ar- 
rangement with Sir David Gill, by which a great num- 
ber of plates taken at the Cape of Good Hope were 
forwarded to Holland for discussion. The result of 
twelve years’ work appears in the three bulky volumes 
of the “Cape Photographic Durchmusterung,” contain- 
ing a catalogue of the places of more than 450,000 stars 
in the southern sky. 

Since the completion of this great work, there have 
appeared a series of the “Publications of the Astro- 
nomical Laboratory of Groningen,” some of which deal 
with the parallaxes of stars and clusters determined 
from measures of plates taken at other observatories, 
and forwarded to Groningen for reduction, while 
others, treating of mere general topics, such as the 
average distance of stars of a given magnitude, or the 
relative numbers of starseof different degrees of actual 
brightness, are perhaps the most important contribu- 
tions that have been recently made to our knowledge 
of the sidereal universe. 

All this work is of the highest scientific value, and 
the fact that it has been done with relatively very 
inexpensive apparatus points a useful moral. 

There is no way in which an American amateur 
astronomer, or a professor in a small college, could do 
more useful astronomical work than by following Prof. 
Kapteyn’s example, and working up photographs in 
co-operation with some great observatory. 

A good deal of work of this kind has been done at 
Columbia University, as its long list of publications 
dealing with the Rutherford photographs testifies; and 
recently this work has been taken up at some other 
observatories—for example, at Vassar—but there is 
still plenty of room for more workers. 

This sort of work is admirably fitted for the smaller 
colleges. A measuring machine of the highest ac- 
curacy costs only a few hundred dollars, and if used 
in co-operation with one of the great observatories, 
work of the highest quality could be done with a rela- 
tively small outlay. There is no doubt that photo- 
graphs would be available for any one who knew how 
to use them. 

This would be particularly good work for students, 
as its educational value is great, and it can be done 
at the student’s own time, involving no night work, 
and being independent of the weather. 

It is much to be hoped that a number of “astro- 


nomical laboratories” may soon be founded in the 


United States. 
THE HEAVENS. 

The brightest constellations now in sight lie in or 
near the Milky Way. Cygnus is directly overhead :at 
nine o'clock in the evening in the middle of September, 
and Lyra is west of it. Aguila is south of Cygnus, 
just past the meridian, and Sagittarius is below it on 
the right. Nee 

Capricornus is due soyth, It contains no bright 
stars, but at present it ineludes Saturn, which is the 
brightest object in the southern sky. Aquarius and 
Pisces, which lie in the southeast, contain no bright 
stars, but Fomalhaut, which is south of them, in the 
constellation of the Southern Fish, is fairly con- 
spicuous. 


Pegasus lies above these, with Andromeda‘ and Per- 
seus on the left, and Aries below the two, Cassiopeia 
and Cepheus are in the Milky Way, between Perseus 
and Cygnus, and Auriga is rising in the northeast. - 

Bodtes is low in the west, beginning to set. Gorona 
and Hercules lie between it and Lyra. Ophiuchus and 
Serpeus fill the southwestern sky. Ursa Major is low 
in the northwest, with Draco and Ursa Minor above it, 

Mercury is evening star until the 15th, when he 
passes through inferior conjunction and becomes a& 
morning star. He is invisible to the naked eye except 
for the last week of the month, when he rises about 
an hour before the Sun. 

Venus is evening star in Virgo, setting about an 
hour after sunset. On the 234 she is quite near the 
bright star Spica. ; 

Mars is morning star in Cancer and Leo, and is 
slowly moving out to the westward of the sun. He 
rises between 4.30 and 5 A. M. On the 28th he passes 
within a degree of the bright star Regulus. 

Jupiter is on the borders of Pisces and Aries, and 
rises at about 8 P. M. in the middle of the moath. His 
satellites afford a very interesting study for a tele- 


scope of three inches aperture or larger. On the 


evening of the 24th there is a specially interesting 
display, as the third and second satellites are succes- 
sively eclipsed, and a little later the first satellite and 
its shadow cross the disk of the planet. 

Saturn is evening star in Capricornus, southing at 
10.30 P. M. on the ist and at 8.30 on the 30th, and is 
well placed for evening observation. 

Uranus is evening star in Sagittarius. On the 19th 
he is in quadrature, and comes to the meridian at 
6 P. M. 

Neptune is morning star in Gemini, and is observ- 
able before sunrise. 

THE MOON, 

Last quarter occurs at 10 P. M. on the 24, new moon 
at 3 P. M. on the 9th, first quarter at 10 A. M. on the 
16th, and full moon at 1 P, M. on the 24th. The moon 
is nearest us on the 9th, and farthest away on the 234. 

She is in conjunction with Neptune on the 4th, Mars 

on the 7th, Mercury and Venus on the 10th, Uranus 
on the 16th, Saturn on the 20th, and Jupiter on the 
26th. : 
On the 9th of September there is a total eclipse of 
the sun. It is a remarkably long one—the duration 
of totality reaching six minutes—but, unfortunately, 
the track of the shadow, though 6,000 mites long 
by over 100 miles wide, lies entirely in the Pacific 
Ocean, without encountering any land at all, except at 
the extreme end. The eclipse can therefore only be 
observed on board ship, which precludes the use of 
telescopes and makes it improbable that any observa- 
tions of much scientific value will be obtained. 

Cambridge Observatory, England. 

SCIENCE NOTES, 
The relations between transparency, color, and tem- 





perature of the water are discussed by 0. d’Aufsess in| 


Ann. d. Physik.; the color affects the temperature, the 
temperature does not affect the color. It is not neceu- 
sary to make comparative transparency observations 
always under the same conditions of the sky; the au: 
thor found with his white disk, 1 meter in diameter, 
the same transparency value at noon with a cloudless 
sky, and after sunset. To study the influence of or- 
ganic compounds which turn the color into yellow, he 


filtered water through vegetable earth, and determined . 


the amount of soluble organic matter in the lake 
water. 


For the meteorological service in German Hast Af- . 


rica H. Maurer has devised a sun-dial which has proved 
useful at twenty stations whose magnetic declination 
is unknown and whose latitude is only known within 
half a degree. The instrument is disk-shaped. The 
dial farms a semi-cylindrical surface, the axis cf the 
cylinder, the style, lying in the plane of the framing. 
When the style is mounted parallel to the earth's axis, 
a plummet rests against the quadrant plane and marks 


the latitude on it. There is a notch in the style, pro- - 


ducing on the dial a spot of light, whose position is, 
by turning the instrument, adjusted to the sun’s decli- 
nation for the day according to a table. 


At the International Hydrographical conference re- 
cently ~held ‘at Copenhagen, the Scottish delegate, Mr. 
, of Dundee, described some recent and in- 
teresting new discoveries he had made concerning the 
Gulf Stream. It has heretofore been popularly be 
lieved that the section of the Gulf Stream which 
reaches the Faroe Islands goes direct to Norway. Mr. 
Robertson has discovered from the result of his inves- 
tigations that the section, however, travels first to the 
Shetland Islands and then to Norway. He also pointed 
out that the Southern Gulf Stream sends a section to 
the North Sea which runs along the coast of Scotland 
and the North of England, touches Jutiand, and then 
travels north. The high degree of saltness and the 
temperature in the North Sea this hydrographer Has 
found to be purely attributable to this souree. 
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LAUNCH OF THE ARMORED CRUISER ‘SOUTH DAKOTA.” the upper deck. This armor is 6 inches in thickness 

As the present war in the Bast progresses, and the throughout, and it incloses the central battery. At 
reports of the various naval engagements come to the ends of this side armor aré transverse bulkheads 
hand, it becomes increasingly evident that the superior 4 inches in thickness. In our illustration of the 


fighting value of the armored over the protected 


cruiser is being firmly estab- 
lished. It is battleship 
against battleship, armored 
cruiser against armored 
cruiser, and protected ves 
sels against ships of the 
same class. Thus in the re 
cent engagement in the 
Korean Strait, it was the 
four armored ships of the 
“Iwate” class that engaged 
the great armored cruisers 
of the “Rurik” class, and it 
was not until one of them, 
the “Rurik,” was in a sink- 
ing condition, and her con- 
sorts had drawn off in the 
endeavor to escape, that a 
couple of cruisers dared to 
venture in and deliver the 
final biows. 

The value of the armored 
cruiser being thus so thor- 
otghly established, it is for- 
tunate that for several years 
past the United States navy 
has built all its cruisers of 
the armored type. At pres- 
ent we have six vessels of 
this class under construc- 
tion, which are among the 
largest end most powerful 
afioat—the “Colorado” and 
the “Pennsylvania,” build- 
ing by William Cramp & 
Sona, Philadelphia; the 
“Maryland” and “West Vir- 
ginia,” building at Newport 
News, and the “California” 
and “South Dakota,” which 
are under construction at 
the J/nion Iron Works, San 
Francisco. The last of these 
vessels to be launched was 
the “South Dakota,” which 
forms the subject of the ac- 
companying illustration. The 
six vessels are identical, and 
the following description of 
the “South Dakota” will 
answer for any one of the 
class. 


The principal dimensions of these ships are as fol- 
lows: Length on load water-line, 502 feet; beam, 69 
feet 6% inches; mean draft, 24 feet 1 inch; displace 


launch, the shelf upon which the bottom of the water- 
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ning tower and 5 inches on the signal tower, which ig 
placed beneath the after bridge 


The armament 
guns, of the latest 
barbette turrets, 











Copyright 1904 by Geo, P. Pitkin, 


Displiacement,, 13,680 tons. Speed, Wknots. Coal supply, 2,000 tons. Armor: Waterline belt, 6 inches; turrets, 644 inches ; 
barbettes, 6 inches; deck, on slopes, 4 inchesfon flat, 144 inch, Armament: Four 8-inch, fourteen 6-mch, eighteen 38-inch, twelve 


8-pounders, eighteen smaller guns. Complement, 8&2. 





LAUNCH OF THE ARMORED CRUISER “SOUTH DAKOTA” AT SAN FRANCISCO. 


line armor belt rests is clearly visible. The 6-inch 
gun casemates have 6 inches of armor protection, while 
the gun emplacements for the main armament of 


ment on that draft, 13,680 tons, the full load displace 8-inch guns are protected by 6% inches of 
ment on maximum draft being 15,138 tons. The dis- armor 


tinguishing feature of the vessels as to their appear- 


ance, is the 
high* freeboard 
and the long 
unbroken 
sweep of the 
upper deck 








consista of a 
continuous belt 
of Krupp ar- 
mor, which 
varies from 6 
inches in 
thickness for 
a long stretch 
amidships to a 
thickness of 
3% inches at 
the ends. As- 
sociated with 












this is an ar- 
mored deck 
which is 1% 





inches thick 


There are also 9 inches of Krupp steel on the con- 





consists of four 8-inch, 45-caliber 
model, which are carried in two 
forward and one aft, with 


armored ammunition hoists 
extending from the bar- 
bettes down to below the 
protected deck. The inter- 
mediate battery consists of 
fourteen 6-inch 50-caliber 
guns. Ten of these are dis- 
tributed in broadside on the 
main deck, firing through 
recessed ports in the belt 
of 5-inch side armor. The 
other four guns are located 
on the upper deck, within 
casemates protected by 6 
inches of steel which are 
placed at the four corners 
of the central battery. 
These four guns and the 
four guns immediately be 
low them on the main deck 
are capable of being fired 
dead ahead and dead astern. 
All the 6-inch guns have 
small semi-circular ' shields 
fitting snugly up to the 
openings at the recessed 
ports above mentioned. The 
secondary battery consists 
of eighteen 3-inch 50-caliber 
guns. Four of these guns 
are carried on the main 
deck forward, four on the 
same deck aft, and eight of 
them are carried in broad 
side on the upper deck be- 
tween the 6-inch guns. 
There are also a pair of 
3-inch guns on the super- 
structure. The rest of the 
armament is made up of 
twelve 3-pounders, eight 1- 
pounder, two Gatlings, and 
six Colts. The vessel car 
ries two submerged torpedo 
tubes which are located for- 
ward toward the bow. 

The vessels will be driven 
by two sets of four-cylinder, 
triple-expansion, vertical in- 
verted engines. The boiler 
installation consists of 
thirty Babcock and Wilcox 


water-tube boilers, having a grate area of 1,600 square 
feet, and a heating surface of 68,000 square feet. The 
engines, when running at 133 revolutions per minute, 
are designed to indicate 23,000 horse-power and drive 
the vessel at a speed of 22 knots an hour. The nor- 


mal coal supply 
























900 tons; but there is a 
maximum 
coal bunker 
capacity of 
2,000 tons. We 
present an il- 
‘ustration of 
one of these 


engines. 
The “South 
Dakota” will 


carry the large 
complement of 
$29 men and 
her great size 
will make it 
possible to give 
them comfort- 
able accommo- 
dations. A to- 
talof 2,219tons 
of armor will 
be worked into 
her, and with 
her high speed, 
good battery, 
and coal sup- 
ply, the “South 
Dakota” and 
her sisters 
will, no doubt, 
give an excel- 
lent account of 
them s elves 
should they 
ever have to 
pass through 
the ordeal of a 
naval cam- 


paign. 
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A NOVEL METHOD OF MAKING RELIEF MAPS. 

Relief maps are so frequently seen in the museums 
and expositions, particularly in the government ex- 
hibits of all countries, that few people realize the labor, 
patience, attention to detail, and skill necessary in 
performing the best work of this character. In the 
scientific, educational, and war departments of the 
civilized nations the importance of this branch of the 
topographer’s art is fully recognized, and constant 
development and improvement are 
being sought after. The work in 
this direction that Mr. Matausch 
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of the country. The following strata become smaller 
and smaller till the highest elevations are reached, 
and the mountain peaks are indicated by pegs of the 
proper height. A layer of clay or wax is now placed 
upon the strata mentioned above, and the modeling 
begins. Great care must be exercised in building up 
the gradual rise from one elevation to another, in 
forming the mountains and in tracing the water lines 
and river courses. At this stage everything depends 


Ready for Varnishing and Making the Plaster Impression or Mold. 





is doing at the Museum of Natural 
History, New York, is not yet gen- 
erally known. 

The first difficulty encountered 
is in the choice of a suitable scale 
of elevation. This scale must be 
such that even topographical fea- 
tures of minor importance are 
plainly discernible, while at the 
same time there is apparent no 
unnatural distortion This scale 
will probably be different for al- 
most all countries, and the success 
attending the construction of the 








































Smoothing off the Rise from Stratum to Stratum Before Putting on the Layer 


of Clay on which the Surface Modeling is Done. 


map will depend largely upon the skill and judgment 
of the designer. 

After the seale has been determined upon, a large 
detailed map of the country in question is smoothly 
glued to a level wooden surface, and layers or strata 
of wood or cardboard—the thickness depending upon 
the scale chosen—placed upon it. These strata corre- 
spond to the different elevations shown on the maps. 
The first or lowest, corresponding to an elevation of a 
few hundred feet, usually follows the coast line closely. 
The next is somewhat smaller in area as the elevation 
increases, and the outline varies with the peculiarities 











The Open Draw and the Wreck of the Schooner and Engine. 


A NOVEL METHOD OF MAKING RELIEF MAPS, 


upon the accuracy and skill of the worker alone. Mr. 
Matausch works from the most detailed maps obtain- 
abie, from sketches and descriptions of explorers, 
and where possible, from photographs. The deli- 
cacy of operation and the patience necessary in this 
work may be understood if we consider that the 
conformation, peaks, ridges and comparative size of 
a mountain actually 19,000 or 20,000 feet high must 
be shown upon a model possibly half an inch in height. 

After the modeling is completed the map is var- 
nished, and a plaster impression of it is made. By 
means of this plaster mold the maps which are intend- 


ed for exhibition or other purposes are turned out, 
in making the map of Mexico, shown in the photo 
graphs, great difficulty was encountered because there 
are no accurate or large scale maps available of con- 
siderable portions of that country. These difficulties, 
however, were largely overcome by using the reports, 
sketches, and photographs of Bandelier and Saville, 
both of whom led exploring expeditions into the lesser- 
known parts of Mexico. As soon as the work in hand 
is completed, Mr. Matausch will be- 
gin a large size map of Mont Peleé 
and its immediate vicinity, work- 
ing from data and photographs ob- 
tained from the various scientific 
expeditions sent to that ill-fated 
locality. 
_——— > ee 

A STRANGE; RAILWAY ACCIDENT. 

A railroad accident attended by 
some very curious resuits recently 
occurred on a branch of the Phila- 
delphia, Baltimore & Washington 
division of the Pennsylvania sys- 
tem, extending through the town of 
Laurel, Del. At this place the rail- 
way crosses a navigable stream 











Tracing the Watercourses, The Surface Modeling is Practically 


Completed with This. 


on a bridge, the track being about 25 feet above 
the water. The bridge consists of three spans and is 
of the ordinary steel-girder type, the center one being 
the draw span. Through a misunderstanding of sig- 
nals, the engineer of a passenger train ran on to the 
bridge before he perceived the draw was open. The 
locomotive fell through the draw, but fortunately the 
coupling between it and the tender broke under the 
strain, leaving the balance of the train on the bridge 
and the embankment forming the approach, although 
the tender hung over the brink 

The schooner “Golden Gate" was passing through 








A STRANGE RAILWAY ACCIDENT, 


Two ‘Wrecking Cranes Lifting Up the Locomotive, 
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just at the time the accident occurred, and was in 
such a position that a novel head-on collision was the 
result, the locomotive striking the forward part of 
the vessel. Such was its momentum forward as well 
as downward that the front portion partly telescoped 
the hull, as shown by the illustration, of course sink- 
ing the schooner. One of the most difficult problems 
to solve was the best way of putting the engine again 
on the rails. Here the advantage of the wrecking 
crane was strikingly demonstrated, for without it the 
attempt would have been impracticable without the 
use of several cumbersome derricks. The weight was 
in such a position that it could not be dragged ashore, 
and, further, was partly buried in the hull of the 
veasel, Cranes were hauled to each end of the track. 
Two spans were temporarily placed in position to re- 
place those damaged by the accident, the ends being 
supported on the masonry bridge piers and kept from 
shifting by falee work. The cranes then took a posi- 
tion where the jibs extended over the vessel, and the 
engine was raised without difficulty, and swung upon 
the rails. To accomplish the feat, however, it was 
necessary to lift the weight of 45 tons to a height 
of 30 feet and swing it laterally about 10 feet. 


DIRECT PHOTOGRAPHY IN NATURAL COLORS ON PAPER. 

It is not a new idea to found, on the basis which 
Herschel established in the beginning of the forties, 
@ process which has for its purpose the isolation by 
the action of light of single colors from a color-mix- 
ture. Davanne, Dr. Wiener, and others have written 
on the subject, and B. Vallot announced in 1895 that 
he had succeeded in obtaining corresponding colors 
by allowing sunlight to act for three or four days 
through colored glass on paper impregnated with the 
three fundamenta! colors. 

I concluded to experiment in this direction, and 
especially *o strive to obtain the bleaching by light 
in the shortest possible time by means of additions to 
the color mixture, writes an unknown author in Photo- 
graphische Chromik. 1 ‘ound that various ethereal oils 
heighten the light-sensitiveness of organic coloring 
matters to a very considerable degree; oil of anise is 
especially effective, and the principal effect is due to 
the anethol contained in this oil. I continued these 
experiments, and arrived at the following process: 

Writing paper free from wood is drawn through a 
bath which consists of a mixture of alcoholic solu- 





tions of primrose, Victoria blue, cyanin, curcumin,’ 


auramin, and an addition of anethol. The test of the 
proper. constitution of this bath is made by exposing 
a sensitized strip of paper under a test negative com- 
posed of red, yellow, green, and blue strips of glass. 
If the composition is correct, exposure in sunlight 
must cause all the colors of the test negative to ap- 
pear on the strip of paper. The bath mhst be kept at 
a temperature of 20 deg. C. (68 deg. F.) The sensi- 
tized paper is hung up to drain and allowed to dry at 
the same temperature. : 

It is exposed in a printing frame as soon as sur- 
face-iry, either under a picture of colored glass, or 
under a transparency, or under a colored lantern slide. 
Every delay diminishes the sensitiveness of the paper 
to light, so much so, indeed, that even an hour after 
preparation it has become considerably less sensitive. 
The exposure in perpendicularly-falling, full, clear, sun- 
shine varies according to the transparency of the neg- 
ative, the strength and anethol content of the bath, 
and the intensity of the light. Under favorable condi- 
tions I have obtained good results in five minutes. 

When the picture appears clearly in all its details 
of color, the exposure is finished. The print is then 
washed in pure benzol for an hour and dried at about 
30 deg. C. (86 deg. F.) If the odor of anethol can 
still be detected after this procedure, the benzo] bath 
must be repeated. The slightest trace of anethol di- 
minishes the permanence of the picture. The print 
is now placed in a concentrated solution of copper sul- 
phate, left there two or three hours, washed, dried, 
and mounted on cardboard with paste 

Direct sunlight soon bleaches such pictures. In indi- 
rect diffused daylight they last some weeks, while when 
kept in a portfolio and only occasionally exposed to 
light, they remain unchanged for years. 

’ By the use of less concentrated baths and the addi- 
tion of a very jarge quantity of anethol, pictures of 
artificial flowers can be directly obtained jm the cam- 

use of lenses of very large aperture. I 


att GPikoviaal> 
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to isolate all colors in purity after a given time, yellow 
must predominate and red overbalance blue in the 
color mixture. For this reason the tone of the color 
mixture and the paper is not black, but brown. Since 
the opaque parts of the transparency protect the paper 
from bleaching, it remains under the black parts in its 
original color, that is, brown instead of black. In 
the course of the year 1902 I tried to remedy this dis- 
advantage by first making a platinum print from the 
negative, then sensitizing this in the color bath, and 
exposing under the colored negative. These prints 
appear incomparably more beautiful, with deep black 
shadows. The experiments have further shown that 
the light-sensitiveness of the paper depends essentially 
on the nature of the fibers of which the paper is made. 
The most suitable are flax fibers without any other 
admixture, and therefore Whatman papers are to be 
preferred to all others. Since, however, they possess 
a much greater capacity of imbibition, it is preferable 
not to draw such papers through the color solution, 
but to coat the paper with the solution by means of a 
stiff brush. 

Although the anethol shortens the time of printing 
very considerably, I was desirous of still further in- 
creasing the sensitiveness to light. After numerous 
experiments with oxidizing and reducing substances, 
I found that some resinates possessed the property, 
in the presence of anethol, of still further increasing 
the light-sensitiveness. These experiments are not 
yet concluded, and it is to be hoped that with the help 
of these substances a very considerable sensitiveness, 
and therefore a wider applicability of the process, may 
be attained. 








Correspondence, 








The Biack Race and the Sun, 
To the Editor of the Screntiric AMERICAN: 

In reply to the query of Prof. E. G. Dexter as to 
why negroes are able to withstand the effect of the 
sun’s rays better than those with white skins, though 
black absorbs heat far more readily than any of the 
colors, might it not be well to test the power of the 
black matter in the negro’s skin to resist the passage 
of the invisible cr X-rays of the sun? Possibly we 
are unfavorably affected by the sun’s less-known in- 
fluences, and the dark races have been provided with 
just the right kind of shades to protect their bodies 
from them. O. R. WASHBURN. 

Pocantico Hills, N. Y., August 20, 1904. 

The Two-Headed Eagie. 
To the Editor of the Screntiric AMERICAN: 

In your issue of June 11 in “Science Notes,” speak- 
ing of the two-headed eagle, you say: “The symbol 
of the two-headed eagle is considered by some heralds 
to be merely the result of the heraldic practice of 
‘dimidiation’ which crept into English heraldry during 
the reign of Edward I. It robs the two-headed 
eagle of half its terrors to know that it owes its origin 
to this sort of child's play.” : 

It happened that at the same time I was reading 
“The Hittites; The Story of a Forgotten Empire,” by 
Prof. A. H. Sayce, LL.D., D.D., the famous authority on 
eastern antiquities; and | find that in this book he 
gives an illustration of the sculpture of a two-headed 
eagle, with the following remarks: “The same block 
of stone . bears also on the inner side the figure 
of a double-headed eagle, with an animal which Prof. 
Perrot believes to be a hare in either talon, and a 
man standing on its two-fold head. The same double- 
headed eagle, supporting the figure of a man or a 
god, is met with at Boghaz Keni, and must be re- 
garded as one of the peculiarities of Hittite symbolism 
and art. The symbol, whose prototype goes back to 
primitive Babylonia, was adopted in later days by the 
Turkoman princes, who had perhaps first seen it on 
the Hittite monuments of Kappadokia; and the 
Crusaders brought it to Europe with them in the 
fourteenth century. Here it became the emblem of 
the German emperors, who have passed it on to the 
modern kingdoms of Russia and Austria. It is not 
the only heirloom of Hittite art which has descended 
to us of to-day.” Perhaps this quotation, showing the 
immense antiquity of the symbol, may prove of in- 
terest and information to some of your readers. 

C. EB. Coox. 

Cape Town, South Africa, July 21, 1904. 


A Comment on ‘Prof. Dexter’s Theory. 
To the Editor of the ScrentTiric AMERICAN: 
In your issue of August 20 Prof. BE. G. Dexter finds 


what seems to him a contradiction in nature's laws, 








is placed in the skin of the dwellers in tropical 
while the lightskinned races dwell in cold 


regions, 
climates. He says: “The sensible effect of direct sun- 
_ Nght upon the negro should be more intense, by 


several degrees, than upon the white man. Why 
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as he states, that black is a better absorber of heat 
than white, it is therefore also a better radiator, and 
that the people in the tropics need to lose or radiate 
away from the body the heat produced in it by the 
chemical processes of life, while the people in colder 
regions need to preserve that heat in the body? As 
the mercury climbs up toward 90 deg. F. the heat be- 
comes oppressive, and we seek the shade and the 
breeze, and endeavor to cool the body. Heat prostra- 
tions begin to take place before the external tempera- 
ture has reached 98 deg., or the temperature of the 
body. When the thermometer goes above that, it is 
only with care that we can exist at all, and continual 
subjection to such heat, or to the direct tropical rays 
of the sun, would speedily be fatal. The average tem- 
perature, even in the tropics, must be below 98 deg., 
or life could not continue, but on the approach to it 
the body must be cooled. Radiation is one method of 
cooling. Hence the black pigment, that assists this 
radiation. In cold climates, on the contrary, nature 
gives white, a poor radiator, to retard the loss of heat 
by radiation, just as the wool of animals in cold 
climates retards radiation, while the bare skin of the 
elephant, in the tropics, assists this cooling process. 
E. P. Foster. 
Cincinnati, August 22, 1904. 
+--+ 
Effect of the Sun Upon the Black Race, 





To the Editor of the Screntiric AMERICAN: 

I read with much interest the inquiry, at page 126, 
respecting the black race, and believe to have found 
a sufficient and simple declaration that the home of 
the black race is the tropic zone, and of the white the 
moderate zone, though the black color is a greater 
absorber of the heat than the white. 

For scientific and historical reasons the hypothesis 
seems to be right that the birth of whole mankind 
happened at one single place, at the frontier of both 
zones, supposed in Asia. In the later development of 
human beings, the different races appeared. Now, the 
principal reason that the home of the colored men 
is to be found in the tropic zone seems to me the fact 
that the normal temperature of blood of man is about 
100 deg. Fahrenheit. The white color -is protecting 
the man more from leaving this temperature of blood, 
far higher than the average temperature of the moder- 
ate zone, than the black color. Therefore the black 
people felt inclined themselves by this natural reason 
to go to the hotter countries, where the temperature 
is more adequate to the temperature of the blood. 
Moreover, the development of their nervous system 
helped them to stand the tropic heat. 

Meanwhile, there is the question, for what reason, the 
white race or a part of them did not also take their 
réfuge to the tropic part of the earth. But, it is a 
fact, documented almost by every found from their 
early times of mankind, that the history of this age 
consisted in an epoch of continual fights between the 
single tribes, and especially races. Every people 
sought his own country, his own pastures, his own 
hunting grounds, and did not suffer any one in them, 
like most savages do in our days. In this struggle, 
the negroes succeeded in securing for themselves the 
tropic countries, more adequate to them, leaving the 
moderate zone to the white race, without counteract- 
ing their prosperity. The white nations could live in 
the colder parts of the earth, because the white color 
protected them against the influence of coldness. 

These natural and historical reasons will completely 
give the answer upon the above inquiry. 

HERMAN GUMPEL. 

Philadelphia, Pa., August 21. 








The Current Supplement, 


An article by Emile Guarini, entitled “The Admiral- 
ty Pier Cranes at Dover,” opens the current Supr.ie- 
MENT, No. 1496. Its excellent illustrations do much to 
elucidate the text. Mr. William Metcalf writes on 
“Alloy Steels,” “Porpoise and Black-fish Oils” is 
the subject which Mr. Charles H. Stevenson, one of 
the experts of the United States Fish Commission, 
discusses with authority. A suction gas producer for 
use with explosive engines, is fully described and il- 
lustrated. Mr. W..Ripper concludes his report on the 
Mosely educational commission. The St. Louis corre- 
spondent of the ScrEeNnTIFIC AMERICAN writes an in- 
structive articlé on the historical exhibit at the Elec- 
tricity Building at the Exposition. Three pictures of 
historical inveptions accompany the text. Other arti- 
cles from the same pen are entitled “A Fine Exhibit of 
Welded Steel Plate,” and the “Big Twenty-Foot Wood- 
en Pulley in the Machinery Building.” Mr. I. Wilbert 
contributes an article of: much value to the history of 
the rise and development of chemical industries in 
America. Professor James Dewar discusses in his 
usual exhaustive way the problems of the atmosphere. 
An article which contains many a curious bit of infor- 
mation is one which bears the title “Plants as Build- 
ers.” The similarity between the forms adopted by 
Nature in her constructive processes and those de- 
vised by ours is striking. 
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A NOVEL CANAL LIFT AT FOXTON. 
(Continued from first page.) 
presence of locks at frequent intervals throughout the 
course, the negotiation of which occupies considerable 
time and militates against the rapid progress of the 
traffic plying upon the waterway. 

To overcome this severe disadvantageéa novel system 
of communication has been devised by Messrs. Gordon 
and James B. Thomas, of England, and is now in opera- 
tion at Foxton, Leicestershire. The object of this in- 
vention is to completely abolish the locks and employ 
mechanical means of raising or lowering the boats from 
cne level to another. 

The Grand Junction Canal was formerly a busy 
waterway, but so severe has been the competition of 
the railroad that its traffic has considerably diminished. 
At this particular point there is a difference in the 
level of the waterway of 75 feet. To ascend or de- 
scend from one level to another a staircase of ten locks 
had to be negotiated. Naturally such an elaborate 
locking arrangement, which was, however, unavoidable 
owing to the difference in the levels, occupied consider- 
able time. In fact, the shortest time in which a single 
boat could be passed from one level to another was 
1 hour 15 minutes, and 1 hour 20 minutes for two 
boats. This lengthy opera- 
tion therefore not only han- 
dicapped the rapid transit of 
the barges, but the number 
of boats that could be passed 
during the day was also 
strictly limited. 

For the purpose of im- 
proving and accelerating 
the system, Mr. Gordon 
Gale Thomas, the engineer 
in chief to the Grand Junc- 
tion Canal, in conjunction 
with his brother, devised 
the present lift system of 
communication. The work 
of carrying out the installa- 
tion was intrusted to the 
engineering firm of Messrs. 
Gwynne, of Hammersmith, 
London, through whose 
courtesy we are indebted for 
the photos illustrating and 
the information contained in 
this article. 

The principle of the in- 
vention, as will be realized 
from the accompanying il- 
lustration, is two barge lifts 
running in opposite direc- 
tions upon the counterbal- 
ancing system. 

An inclined plane 300 feet 
in length has been laid from 
the lower to the higher 
reaches. Upon this is laid 
eight pairs of rails, four for 
each lift. The gradient is 
in the proportion of 1 in 4, 
and the total height is 75 
feet. The plant comprises 
two movable tanks, or lifts, 
two fixed conduits, hydrau- 
lic gates and rams, steam 
engines and boilers, hydrau- 
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On the upper reach at the end of the track are two 
fixed conduits forming: the ends of the canal to sup- 
port the necessary gates and face fits. The lower end 
of the inclined plane terminates in one case in a 
small dock. In both cases the track is continued into 
the water, so that the lifts are submerged to a depth 
such that the level of the water within the lifts cor- 
responds to that in the canal. An entrance of the 
same width as the tank connects the canal waterway 
with the first dock. As may be seen in the illustration, 
the outer arm of this dock resembles a pier alongside 
the outer side of which a barge can be moored to await 
its turn, thus leaving an open fairway between the 
tank and the canal. 

The power house which contains the controlling 
mechanism of the lifts is located upon the higher 
level. 

The wire haulage cable connecting the two lifts, 
which is 7 inches in diameter, is passed round the 
main hauling drums and guide pulleys. These are 
operated by an engine of the double-cylinder jet-con- 
densing type, the drums being driven through power- 
ful worm gearing. This engine also drives a hori- 
zontal duplex hydraulic pump having outside bucket 
plungers. This plant delivers water into an accumu- 
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canal, are raised simultaneously by hydraulic cylin- 
ders. Connection between the tank and the canal is 
thus established. As the levels of the water in the 
tank and the canal are identical, the boat simply has 
to be floated out and continue its journey. To lower 
a barge from the upper to the lower canal the process 
is simply reversed, It will be observed, however, 
owing to the ingenious system of the invention, that 
either tank is precisely of the same weight either 
simply with water or a barge, so that perfect balance 
is maintained. In order to dispense with manual 
labor, all operations are carried out mechanically. in 
fact the operation of the lift only necessitates the 
attendance of three men. 

The main advantages arising from the utilization of 
this system are two-fold. First, there is a great saving 
of water, and secondly, there is great economy of time. 
The saving of water approximates 90 per cent of the 
quantity used by the locking system. The economizing 
of time is even greater. Instead of occupying 1% 
hours for the passage of a boat, as was formerly the 
case, through the staircase of ten locks, a barge can 
be transferred from one level to another in 12 minutes. 
It will be realized also that under these conditions a 
far greater tonnage can be passed from one level to the 
other by this process than 
with the previous system. 
Taking 15-minute intervals 
between the operations, 
6,000 tons—3,000 tons in 
either direction—can be 
passed through in a work- 
ing day of 12 hours. The 
cost of working on this 
basis has averaged $6.10 per 
day, which sum is inclusive 
of coal, oil, stores, and 
labor. 

— + OO 
Artificial Rubles, 

Artificial rubies are made 
by a process of the chem- 
ist Verneuil, by melting a 
mixture of clay and oxide 
of chromium at an even 
temperature of several thou- 
sand degrees. The two 
substances are carefully 
placed above each other in 
layers so as to prevent 
cracking in the crystallized 
mass. 

It is stated that Verneuil 
finally succeeded in produc- 
ing an artificial ruby weigh- 
ing 56 pounds, which had a 
value of about $600. From 
this price it may be judged 
that the product is not first 
class, and probab!y just 
pays the cost of manufac- 
ture. In order to produce 
the exceedingly high tem- 
perature which is indispens- 
able for success, Verneuil 
uses a blast of oxyhydrogen 
gas, which acts directly on 
the mass from the top. The 
hardness cf the ruby is the 
result of quick cooling caus- 
ed by sudden interruption 








lic pump, water accumu- 
lator, steel wire haulage 
ropes, hauling drums, guide 
pulleys, etc. 

The two movable tanks 
are constructed of steel 
plates. Each lift is carried upon eight sets of wheels, 
which run upon the tracks. The internal dimensions 
of each tank are 80 feet in length, 15 feet in breadth, 
and 5 feet in depth. These tanks are each capable 
of accommodating two canal boats of 33 tons apiece, 
or one barge carrying 70 tons. The depth of water in 
the lifts is sufficient to float the barges within. At 
each end of the tank is provided a gate or sluice, 
which is raised to the top of the steel frame pro- 
vided for the admittance and egress of the boats 
within the lift. These gates are completely water- 
tight, so that no loss of water is incurred during the 
passage of the lift up or down the inclined road, and 
no danger to, or strain upon, the boat is incurred. 

The two tanks travel in opposite directions; i. e., 
while one is ascending the other descends, and vice 
versa. They are connected by wire ropes in such a 
manner that the weight of one balances that of the 
other as they travel up and down in opposite direc- 
tions between the higher and lower canals. Even if 
only one lift is loaded it makes no difference, for the 
other contains its full complement of water, and the 
Loat within the one lift only displaces its own weight 
of water. By this arrangement the engine has no 
work to do beyond overcoming the friction of the 
working parts. 


Interior of the Power House, Showing the Main Hauling Drums and Cable. 


A NOVEL CANAL LIFT AT FOXTON. 


lator of sufficient capacity to contain a reserve of 
water adequate to operate all the necessary cylinders 
simultaneously Steam is raised in a boiler of the 
Lancashire type, of which there are two, though, as 
one is ample for the work, the second boiler is simply 
held in reserve. 

The method of operating the lifts is as follows: 
A barge is awaiting transferance from the bottom to 
the upper reach. The tank is in the submerged posi- 
tion in the lower canal. The gate of the lift is raised, 
and the boat is towed into the tank and berthed. The 
gate is then closed by means of hydraulic cylinders. 
The machinery is set in motion and the loaded lift is 
hauled up the inclined plane, the second lift meanwhile 
descending. During the passage the boats float in the 
lift, and consequently, being water-borne throughout 
the whole operation, neither they nor the sides of the 
tank are strained in any way. 

Upon the arrival of the lift at the top it is not sub 
merged, as in the lower reach. The tank is held firmly 
in position, and the lift is forced up against a face 
by hydraulic cylinders, thereby insuring a perfectly 
water-tight joint between the end of the tank and the 
end of the canal. Both gates, that is to say, the gate 
which constitutes the end of the tank and the gate 
which closes and forms the end of the conduit of the 


of the blast of oxyhydrogen. 
The artificial ruby is said to 
be very pure and brilliant, 
possessing all the - physi- 
cal properties of natural 
rubies. It can be cut, and takes a very fine polish. 
In view of these assertions it seems singular that arti- 
ficial rubies have no higher value, especially as the 
natural article is so exceedingly high-priced at present. 

An exciting incident occurred during some experi- 
ments that: were being carried out by Col. Cody with 
his man-lifting kites at Bgadford, England. Three 
kites were sent up to a height of 2,000 feet from a 
steel wire. Then another kite carrying a man was 
sent aloft along the connecting wire, to attend to the 
first kites, which were somewhat troubled by the strong 
wind which was blowing at the time. At an altitude 
of 1,500 feet the kite carrying the man was caught 
by a gust of wind and torn to ribbons. The man im- 
mediately began to fall, bringing the three pilot kites 
with him. The man fell at an alarming speed, but 
the operators succeded in steadying the kites, and the 
man alighted safely upon the roof of a house 300 yards 
away, considerably shaken up, but little the worse for 
his thrilling experience. 





~~ i --o- 

The average life of the uranium atom is calculated 
by J. Joly to be 10” years—a period one hundred times 
greater than the period allowed for the development 
of the geological strata. 













THE “MINNESOTA,” THE LARGEST STEAMSHIP EVER 
BUILT IN AMERICA. 

Quite a flutter of excitement was caused in mari 
time circles in this city and among those laymen who 
take an interest in shipping, by the arrival at the port 
ot New York of the great steamship “Minnesota,” the 
largest freighter ever built in America and the fourth 
largest steamship in the world. She came to this port 
direct from New London, where she was built, and dur- 
ing her brief stay she was thrown 
open to inspection by the public. After 
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and the boat deck, the boat deck being 26% feet above 
the promenade deck or 81% feet above the keel; while 
another 8 feet above this, or 90 feet above the keel, is 
the navigating bridge. Now, since the vessel at her 
full draft will draw 33 feet, it follows that the navi- 
gating bridge will at that draft be 57 feet above the 
water-line. In the light condition in which she en- 
tered New York harbor, she drew something less than 
20 feet, consequently the nayigating bridge was about 
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reaching from the keel to the upper deck. This is the 
first case that we know of a vessel being constructed 
with a complete, central bulkhead of steel from upper 
deck to keel and from stem to stern. The ship also 
acquires great longitudinal strength from the new 
system on which the stanchions and girders are built 
in. Instead of using a large number of ordinary pipe 
or tube stanchions, placed at frequent intervals, there 
are three lines of heavy box section stanchions, meas- 

uring 13 x 12 inches in section. These 

stanchions are placed 20 feet apart 





leaving New York she sailed for New 
port News, where she will be dry 
docked and cleaned; then she will re- 
turn to Philadelphia for a cargo of 
10,000 tons of coal, from which port she 
will start on her long journey around 
the Horn to San Francisco and Seattle 
The latter city is to be her home port 
The “Minnesota” is one of two twin 
ships that have been built for the 
Pacific trade, to run in connection with 
the Great Northern Railroad, which has 
its Pacific terminus at Seattle. A 
curlous feature in connection with these 
ships is that an entirely new company 
was formed expressly for the purpose of 
constructing them. A site was selected 
at New London, a plant for their con- 
structiqn was erected, and the two ships 
have been pushed steadily to 
completion. 

The “Minnesota's” principal dimen- 
sions are: Length, 630 feet; breadth, 
73 feet; molded depth. 56 feet. On 
@ draft of 36% feet her displacement 
would be 37,000 tons. The only vessels 
that are larger than the “Mirnesota” 
are the “Celtic” and “Cedric,” which are 700 feet in 
length by 76 feet in breadth, and of about 1,000 tons 
greater displacement, and the “Baltic,” recently illus 


through 


trated in this journal, which is 725 feet in length. and 
has @ total displacement of about 40,000 tons. That 


the “Minnesota,” with her smaller dimensions should 
so nearly approach the big White Star boats in dis 
placement is accounted for by the fact that her lines 
are very much fuller, the vessel more completely ‘fill 
ing the block” than the finer-lined and somewhat more 
speedy White Star vessels 

The most remarkable feature of the new ship, and 
the one that made the deepest impression on the visit 
ors, Was her great depth, the effect, when looking down 
through the upper deck hatchway to the ship's inner 
bottom below, being most impressive. From the 
outer bottom to the navigating bridge there 





View from Astern, Showing the Great Beam. 


70 feet above the water, and the passengers on the 
upper promenade deck were about 62 feet above the 
When we that the heaviest 
waves seldom exceed 30 feet in height, it follows that 
in the stormiest weather the passengers on the Pacific 
will be look upon the Pacific rollers 
from a point of observation 30 feet above their crests. 


water-line remember 


able to down 
Accommodations are provided for fifty first-class pas- 


a hundred second-class one hun- 
third-class 


There are 


sengers, passengers, 
thousand 


accommodation of 


dred passengers, and a steerage 


also quarters for the 
twelve hundred troons, while the total cargo capacity 
is 20,000 tons 

The new vessel embodies several new principles of 
construction, and is considerably stiffer and stronger 
than any vessel! heretofore built for the American mer- 


chant marine. The outer plating of the ship’s bottom 


longitudinally, and the deck loads of 
the deck above each series are carried 
to them by means of continuous lines 
of 13 x 24-inch box girders. This is not 
only an economical distribution of ma- 
terial, but it adds greatly to the 
tudinal stiffness of the 
longitudinal bulkheads necessitate 
double hatches, and there are in the 
ship no less than fourteen cargo hatches. 


longi- 


vessel. The 


There are four or more derricks at each 
mast, and there are four’ independ- 
ent derricks in addition, so that the 
facilities for loading and unloading the 
ship are exceptionally good 


The vessel, as we have stated, was 
designed to meet the special require- 
ments of the Oriental trade, and one 


of the hatches is made sufficiently long 
to enable a locomotive to. be loaded com- 
plete into thte hold. The sea 
this fine about 15 
hour. 





speed of 


vessel is knéts an 
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measures of the aurora 

spectrum, made from photographs ob- 

tained by Sykora at Spitzbergen in 
1899, are compared by E. C. C. Baly with lines of similar 
waye-length in the spectrum of krypton, produced by 
an induction spark on the gas in an exhausted tube. 
The krypton lines are given with much greater ac- 
curacy than those of the aurora. owing to the difficulty 
ot observing the latte From the apparent coin- 
cidences of the constituent wave-lengths it 
éred as probable that a close connection exists between 


The latest 


is consid- 


the two spectra. 
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EXPRESS ENGINE AND TURNTABLE IN THE 
TRANSPORTATION BUILDING. 
BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC 
the Transportation Building 
built for the “Big 
upon a plate- 


AMERICAN. 

A striking novelty in 
is a powerful express locomotive 
Four” road, which is shown mounted 
girder turntable, both the engine and the turntable 
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Length, 0 fect, Beam, 73 fect. Displacement, 37,000 tons on a draft of 364 feet. Speed, 15 knots, 
THE “MINNESOTA,” THE LARGEST STEAMSHIP EVER BUILT IN THE UNITED STATES. 


distinct decks or platforms. First 
there is the outer bottom of the ship; 6 feet above 
ja ig the inner bottom or ficor; then follow the 
the lower, the between, the main, and the upper 
ali .of these decks being contained within 
strncture of the vessel, and every one of 
being built of steel plating. The whole inclosed 
is 66 feet in height. Above the upper deck 
he promenade deck, the upper promenade deck, 


= 


is of 14-inch steel, and the shell plating is strength- 
ened by an additional strake of 1-inch plating at the 
main and upper decks, while continuous 1-inch stringer 
plates are worked from stem to stern along these two 
decks, as a stiffening to the regular deck plating, 
which, on the main deck, is 16-20 of an inch in thick- 
ness, and on the upper deck is 18-20 of an inch. The 
ship is strengthened against hogging and sagking 
strains by a continuous central longitudinal bulkhead, 


being in constant operation. The driving wheels mov- 
ing at a rate equivalent to a speed of about 20 miles 


ap hour, and the turntable with its heavy load of 
163 tons moving majestically around upon its axis 
combine to make a decidedly striking effect. The en- 


gine is a splendid example of the modern Atlantic type 
turned out by the American Locomotive Company. 
The cylinders are 20%, x 26 inches, driving wheels 79 
inches, and its total weight in working order is 184,000 
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pounds. The diameter of the boiler is 68% inches, 
the total heating surface is 3,196 square feet, grate 
area 44.8 square feet, and the boiler pressure 200 
pounds to ihe square inch. The maximum tractive 
power is 26,000 pounds. The tender weighs 140,000 
pounds and has a capacity of 7,500 gallons of water 
and ten tons of coal 

The turntable, which is an excellent job of riveted 
plate steel work, consists of two plate-steel gird- 
ers, one under each rail, 5 feet in maximum depth 
and 70 feet in length, which are heavily braced 
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the other side the various lines with which the “Big 
Four” route has connections. Altogether this is one 
of the most imposing exhibits in the Transportation 
Building. 


FESTIVAL HALL AND THE COLONNADE OF Pag 
_ ARCHITECTURAL MASTERPIECE THE 
LOUISIANA PURCHASE EXPOSITION. 


BY THE 8T, LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICA, 

It is not often. that the photographer is presented 
with such a fine opportunity to show what the camera 
can do in the reproduction of architectural and land- 


Visitors to the fair who have seen the famous archi- 
tectural panoramas of the Old World do not hesitate 
in pronouncing this scene the most beautiful and im- 
posing of them all. It is an artist’s dream, and like 
a dream it must soon vanish; for the wrecker and the 
junk man are already estimating what it will be worth 
to them as rubbish and old lumber. - 

To enable our readers to preserve a memento of this 
scene, we present the accompanying double-page insert 
of what is certainly the finest scenic effect in the 
whole of the St. Leuis Expositioa. 





BEingine and Tendertweigh'163 tons, The turntable is 70 feet long by 5 feet deep, 





EXPRESS ENGINE AND TURNTABLE IN OPERATION IN THE TRANSPORTATION BUILDING, 8ST. LOUIS WORLD'S FAIR. 


together vertically and laterally. It runs upon a base 
which is 12 feet in diameter, and it stands 4 feet above 
a hemispherical mound, erected upon the floor of the 
building. The engine is raised sufficiently for the 
driving wheels to clear the track by 3-16 of an inch, 
the supports consisting of four heavy castings, which 
reach from the rail to the engine frames, to which 
they are bolted. The driving wheels of the engine 
are run by an 18-horse-power electric motor, the 
wheels being carried in Babbitt cellars in the driving 
boxes. The turntable is also rotated by an 18-horse- 
power motor, the current being taken by two bus-bars 
which extend around the base near its top. The 
mound upon which the turntable stands is painted to 
represent on one side the “Big Four” route, and on 
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scape effects as is provided by the prodigal wealth of 
architecture, statuary, cascades, and floral landscape 
that renders Festival Hill the chief glory of the Exposi- 
tion at St. Louis. Festival Hall and the Cascades are 
beautiful at any hour of the day; but they are seen 
at their best when the sun has passed the meridian 
and the afternoon is well spent; for then it is that 
exquisite contrasts of light and shade serve to accen- 
tuate the rich profusion of detail in the buildings, and 
cause the statuary to stand out in all its pure white 
beauty against the rich green of the sloping lawns, 
and the brilliant coloring of the flower beds; while the 
shafts of sunlight that steal through the many- 
columned stretch of the Colonnade give a touch of 
rainbow beauty to the fountains and cascades. 


Equally beautiful in its way is the night effect pro 
duced by the electric illumination of the Cascades and 
surrounding buildings; and that the crowds at the 
fair appreciate the illumination is proved by the fact 
that at the appointed hour for the display, which is 
set to take place in the last glow of twilight, vast 
throngs may be seen pouring through the many plazas 
to the great Court of Honor, from which the illumina- 
tion may be seen to the best effect. The thousands 
of incandescent lamps are brought up gradually to 
their full brilliance, brightening from a dull red to 
an almost dazzling white. At intervals the lights on 
Festival Hall and the Colonnade are changed from 
white to pale gree, and then to a ruby red. It is a 
picture that once seen will never be forgotten. 








FESTIVAL HALL AND THE CASCADES BY NIGHT. 
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DISPELLING FOO BY ELECTRICITY—AN EXPERIMENTAL 
PROOF. 
BY A. FREDERICK COLLANG 
A series of remarkable experiments have just been 
concluded by Sir Oliver Lodge, the eminent English 


physicist, who has been able to demonsrate by an in- 
genious method of his own devising that smoke, fumes, 
and fog may be dissipated by electrification. 

The most recent 


triale have been conducted on a 





scale approximating that which would be required in 
practice, and by ‘means of apparatus to be described, 
Sir Oliver succeeded in clearing the air of a dense 
fog lying within a radius of 150 to 250 yards by the 
aerial wire used to project the electrical energy into 
the surrounding atmcsphere. 

While these very interesting successes in a new art, 
destined to become of commercial importance, are un 
precedented in scope and character, still there is a 
history back of them which clearly indicates that great 
discoveries do not come wifh a single bound 

The first recorded experiment tending toward the 
solution of the dispersion of fog, smoke, and fume: 
was made by Tyndall in 1870. He found that when 
air laden with dust came in contact with a hot body, 
& space was instantly cleared of the foreign particles. 
This phenomenon can easily be reproduced by per- 
mitting a ray of sunlight to penetrate an otherwise 
darkened room immediately after sweeping or dusting. 
when each particle of dust may be clearly seen; if a 
candle or hot poker is held beneath the concentrated 
beam of light the dust is instantly dispersed. 

It myst not be inferred that the dust-free space is 
in this case very large; on the contrary it is confined 
to a very limited area. That there is anything mys- 
terfous in this apparently simple process, the veriest 
tyro ti physics will deny. Yet Tyndall found the 
phenomenon sufficiently perplexing to give his best 
thought to it. As a result, he devised an ingenious 
mechanical hypothesis to account for it. Briefly 
stated, he assumed that the air was forced upward in 
convection currents faster than the suspended dust, 
which in consequence was left behind. As an illus- 
tration of the complexity of the problem 
@ contemporaneous English worker 
with Tyndall, Dr. Frankland, next sug- 
gested. that much of the visible dust 
consisted merely of moisture, and that 
when this was dried by the applied 
heat it was rendered invisible by the 
applied heat. 

Both the novice in philosophy and 
the eminent investigators were wrong 
in their deductions as to the cause; for, 
as Lodge has since pointed out, all 
kinds of dust which is neither volatile 
nor combustible undergo the same pro- 
cess of elimination. In accordance with 
the facts, then, a new theory must be in- 
vented: logically to account for this ac- 


: 


Ten years elapsed before the experi- 
its of Tyndall were repeated. This 
time it was Lord Rayleigh who bent 





Scientific American 


strikingly original experiment to those previously 
made by substituting a lump of ice which he held over 
the dust-laden air for the hot poker held under the 
suspended particles, as in the test of Tyndall. 

The result was surprising. The temperature of 
the ice caused a dust-free space to be formed, the 
dark plane of which was bordered by bright fringes 
of dusty air of great sharpness. Here the experi- 
ments rested until 1883, when Lodge, with a co-worker, 
Prof. Clark, repeated all the tests in order to ascertain 
the why and wherefore of the phenomena presented, if 
possible. 

Numerous trials were made which disproved Lord 
Rayleigh’s suggestion that the dispersion of dust 
might be due to the curvature of stream lines and 
centrifugal force. These abstruse explanations need 
not be considered here, for, however interesting, they 
were speedily shown to be fallacious. Suffice it to 
say that in the final analysis of the physicists, Lodge 
and Clark, it was determined that there emanated 
from the hot or cold body a molecular bombardment 
which drove the dust away from it 

This theory was good as far as it went, but then, in 
logical sequence, another question of greater import 
immediately arose as to what caused, primarily, the 
bombardment of the particles. “t was suspected that 
the cause might be, and most likely waa, of electrical 


origin. 
If to electricity was really due the origin ofthe 
dust-free space, the experimenters readily saw how 


it was possible that the air in streaming over a body 
of a different temperature than the air in which it 
was immersed might be electrified and the dust in 
consequence expelled. The experiment was tried; a 
rod was charged with electricity to several hundred 
volts, when a barely noticeable effect was observed. 
When the rod was positively electrified the particles 
were repelled, showing a slight extension of the dust- 
free coat, while a negative charge of the same poten- 
tial produced a contraction of the plane to a slight 
degree 

By connecting the terminals of an electric machine 
to metal points in a box and filling the latter with 
smoke instead of dust, the experiment was repeated. 
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Bicctrical Connections of the Fog Dispersing Apparatus. 


The voltage of the electric charge was enormously in- 
creased, so that a brush discharge resulted, when an 
extraordinary action took place within the confines of 
the box. The smoke was rapidly dissipated, rapidly 
clearing the entire box of smoke. The brush discharge 
referred to is a faintly luminous discharge from a 
pointed or small rounded positive conductor of an 
electrical machine or an induction coil and is some- 





@TATIO ELECTRIC MACHINE USED IN EXPERIMENTALLY DISPELLING Foe BY 
ELECTRICITY. 
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times called a connective discharge. The brush is 
caused by the accumulation of electricity forming a 
high potential charge of so great a density that it 
electrifies the neighboring particles of air which, driven 
by electric repulsions, fly off carrying part of the dis- 
charge with them. This fundamental experiment of 
discharging smoke by electricity was repeated again 
and again by Lodge and Clark, who filled the box with 
all kinds of smoke, such as tobacco, camphor, turpen- 














Bell Jar One Minute After the Experiment, Showing Its 
Freedom from Vapor. 


tine, magnesia, brown paper, steam, lead and zinc 
fumes, and the volatilized products of combustion of 
many other compounds as well as the fumes of metailic 
substances and aqueous vapors. 

Whatever the nature of the exhalations might be 
when the electric energy from a high-tension machine 
was discharged into it the dispersion of smoke or 
mist was quickly effected. Better to observe the 
action of electricity on foreign particles held in sus- 
pension in air a bell-jar was employed. In some 
cases the negative pole was connected either with the 
ground or with a disk of metal in the bottom of the 
bell-jar containing the smoke, in others a double set 
of points was employed, each of which was con- 
nected to the opposite poles of the machine. 

A number of striking results were obtained by 
varying the substances used for vaporizing and the 
arrangement of the discharge points; for instance, 
when inorganic dust, such as finely-powdered mag- 
nesia, was charged electrically the particles assumed 
and negative polarity which attracted each 
other until minute balls were formed when they were 
projected against the sides of the glass jar with con- 
siderable force. 

Again, when a pair of knobs were employed to elec- 
trify the air the lines of force acting on the dust par- 
ticles were clearly defined. Sir Oliver attributes the 
cause of this remarkable action to electrified or polar- 
ized particles attracting each other just as iron filings 
are attracted by the inductive effects of a magnet. An 
experiment made by Lord Rayleigh on the electrifica- 
tion of water jets seems to verify this theory. He 
found that when a stream of water from a vertical 
water jet having a small opening is projected into the 
air it falls in exceedingly minute drops. 
forming what is called spray. If a 
stick of sealing wax or a glass rod is 
electrified by brisk rubbing and either 
of these is then held in close proxim- 
ity to the place at which the jet of 
water breaks into drops the misty par- 
ticles will be attracted to one another, 
until large drops resembling those of 
a thunder shower are formed. 

From these facts Lodge concluded 
that clouds could be likewise converted 
into rain by the process cf discharging 
electricity into them; indeed he demon- 
strated it by electrifying a cloud of 
steam in a bell-jar when the opaque 
vapor was rapidly changed into a fine 
rain resembling Scotch mist, when it 
was precipitated to the bottom of the 
jar and so disappeared. 

Leaving the fascinating subject of 
rain-making for another time and re- 
turning to the subject proper, it should 
be stated that all the foregoing experi- 
ments were made some years ago. 
Recentiy, however, Sir Oliver con- 
cluded to make a practical test of the 
dispersion of fog by electricity. To 
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accomplish this task an insulated wire was led from 
the laboratory of the university, Birmingham, Eng- 
land, to a flag-staff on the roof; the wire terminated 
in a number of fine points and as widely separated as 
possible. The base of the wire was connected to the 
positive pole of a high-tension electric machine. 

The oppogite or complementary pole was laid to 
the earth, the system resembling very much a send- 
ing station for wireless telegraphy, except that the 
spark-gap was not utilized, since this would have set 
up oscillatory currents, whereas the desired object was 
to keep the wire constantly 
charged with positive elec- 
tricity. 

When the dense fog had 
enveloped the building with 
a cloak so thick that the eye 
could scarcely penetrate it 
for more than a foot or two 


the professor and his asso- 
ciates mounted the _ roof 
while an assistant was left 


in charge of the high-ten- 
sion generator. 
When the signal was 


given and the machine had 


attained its maximum 
working velocity, the elec- 
trical energy was literally 


poured from the elevated points into the surrounding 
fog. The result was as gratifying as it was remark- 
able, for the fog cleared away in the immediate vicin- 
ity of the points leaving a space absolutely clear. 

To put into effective operation this scheme of de- 
fogging the atmosphere, Sir Oliver proposed that sta- 
tions be erected on either side of the River Mersey 
where as a result of much fog there are many colli- 
sions. Static electric machines, while giving the requi- 
site high voltage, do not give a sufficient amperage, and 
the energy from induction coils is also too limited. 

To overcome these objections Lodge proposes the use 
of an alternating current generator, and raising its 
voltage to the proper »otential by means of a trans- 
former; to the terminals of the latter a Cooper Hewitt 
mercury vapor interrupter is interposed and from the 
electrodes of the latter connectors lead to the aerial 
and earthed wires 

Such an apparatus could be installed with profit 
along the North and East rivers in New York city, 
and it would require but little energy to clear the 
Chicago River of fog, besides other places innumerable. 
Vessels could use the apparatus with telling effect and 
by its means many of the disastrous collisions could 
be averted. 

— ee ee 
QUOIN FOR LOCKING TYPE FORMS. 

A patent has just been granted to Mr. William V. 
Crockett, of Corsicana, Tex:, on an improved quoin 
for locking type forms. The quoin differs from the 
ordinary in being provided with bearing plates, which 
are so connected that by a sliding movement of the 
wedges the plates will be spread apart without length- 
wise movement: This arrangement, it will be evident, 
prevents any movement of the type, as sometimes hap- 











QUOIN FOR LOCKING TYPE FORMS. 


pens, when the wedges engage directly therewith. The 
accompanying illustration shows the quoin in _ posi- 
tion, and also shows a perspective view of the bearing 
plates, The wedges, it will be observed, are each 
formed with a heel portion, the heel portion of one 
wedge having sliding engagement with the inclined 
surface of the other wedge. To prevent lateral move- 
ment of the wedges, one relatively to the other, the 
heel portion of each wedge is provided with a channel 
to receive a rib on the inclined portion of the other 
Wedge. On their inclined or adjacent surfaces the 
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wedges are provided with teeth designed to be engaged 
by a suitable tool so as to facilitate moving the wedges 
lengthwise in opposite directions. The tool may con- 
sist of a key having teeth formed on its shank. The 
bearing plates are formed with interlocking side pieces, 
so arranged as to permit only a limited sliding move- 
ment of one plate with the other. To limit the out- 
ward movement of the wedges with relation to the 
plate, the latter are provided at opposite ends with lugs. 
In operation, after placing the form in the chase, the 
quoin is placed therein in the usual manner, then the 





“NAPIER II.,” A CONTESTANT IN THE INTERNATIONAL MOTOR BOAT RACE, SPEED, 20 KNOTS AN HOUR. 
The towing tests of full-sized modeis on the results of which thie boat was patterned were illustrated in our issue of May 21. 


wedges are operated by the tool to cause the bearing 
plates to spread apart and thus clamp the type. 
ineetatitiisngiannd nail LES eo 
THE INTERNATIONAL MOTOR-BOAT CONTEST. 
“NAPIER II.” 

A short time ago we described in the Scientiric 
AMERICAN a series of experiments that had been car- 
ried out by Messrs. Yarrow & Co., of Poplar, London, 
to determine the best form of hull for high-speed motor 
boats, and we illustrated the type of craft which 
caused the least disturbance of water when traveling 
at high speed. 

The Yarrow-Napier launch herewith illustrated, 
which was built to compete for the International Cup 
in England, is built upon the results achieved from 
those trials. It measures 40 feet over all, 40 feet 
water line, and has a beam of 5 feet. The hull is con- 
structed throughout of steel. The boat has a straight 
sheer line falling from the stem to the stern. There is 
an ample turtle deck forward and a nearly flat deck 
aft. The tumble-home top sides aft and the substantial 
wall-sided bow give an impression of stability and 
speed. The decks are of steel and the rudder and “A” 
brackets are steel forgings. The two gasoline motors, 
which are of the Napier machine racing type, develop 
90 horse-power. They are carried on a substantial gir- 
der run fore and aft of the boat and are also attached 
to the side of the craft on special frames. Thus the boat 
and motor are absolutely tied together, and experience 
has demonstrated that this method of securing motors 
and thrust block is quite satisfactory. 

The reverse gear for the starboard engine—the boat 
is fitted with twin screws—and the thrust bearings of 
both engines are in metal box-shaped castings, also 
secured to the motor girders. These boxes are filled 
with oil; and being quite watertight enable the bear- 
ings, especially the thrust bearing, to run entirely 
submerged in oil. The engines are connected to. the 
shaft by Napier metal-to-metal marine clutches, which 
run in oil and are operated by pedals actuated by the 
steersman, thus placing the boat under his complete 
control. 

The exhaust of the Napier water-jacketed exhaust 
system, and the exhaust receivers and pipes are kept 
quite cool throughout their entire length. The water 
is accomplished by two pumps for each 
means of transfer pipes and cocks 


circulation 
motor, which by 
ean be connected together. In the event of one circuit 
breaking dow: ne pumyjr serve upply the water 
jacket of the engine, and the other supplies the water- 
jacketed exhaust. In addition to these pumps auxiliary 
hand-pumps are fitted which can be immediately 
brought into play when required. The gasoline reser- 
voir is also water jacketed and is carried aft, with the 
direct supply tank for the motors placed forward. The 
gasoline is pumped up from the reservoir to the supply 
tank by means of a hand pump, and the overflow sim- 
ply runs back again into the store tank, and indicates 
when it is doing so ina gage. The lubrication is triple- 
cate, drip feed, splash and forced lubrication being in 
operation simultaneously. All bearings thus have 
three distinct methods of oil supply. The lubricant 
is carried in a store tank and is pumped by hand to 
feed whatever part is required through pipes leading 
from a distributer. 

The steering acts directly from the wheel to the 
rudder quadrant without any intermediate pulleys or 
turns in the wire. This produces practically the same 
result as tiller steering and is extremely sensitive in 
operation. Attached to the engine is an instrument 
board to which all regulators and so forth are brought, 
so that everything is immediately before the engineer, 
and he can manipulate the two engines to a nicety and 


steer the boat if necessary by the two screws, should 
the rudder become deranged. A new system of auto- 
matic bilge ejection has been adopted which is capable 
of dealing with vast quantities of water with very 
little expenditure of power and which is quite auto 
matic in its action. The engines are fitted with high- 
tension synchronized ignition, accumulators, and 
coil, and the motors are started by the simple opera- 
tion of a switch. Either engine can be started by the 
other. 

For the International Cup race off Cowes there were 9 
boats entered, of which 5 
were British, 3 French, and 
1, the “Chalienger,” was 
from the United States, In 
the preliminary trials two 
boats, “Napier Ii.” and 
“Napier Minor,” proved to 
be superior to their British 
competitors, and although 
“Napier !1." at times show- 
ed better spéed than “Na- 
pier Minor,’ the latter was 
selected to meet the French 
boat “Tréfie-a-quatre” in the 
final, which she won. She 
covered the 78 miles course 
in 23m. 3s. as against a 
time of 24m. 27s. for the 
French boat, the winner's speed being about 20 knots 
an hour, The prize, however, went to the French boat 
on a technical protest. 

IMPROVED VARIABLE SPEED AND REVERSING GEAR. 

In the accompanying illustration we show an im- 
proved form of variable speed and reversing gear, in- 
vented by Mr. John Busche, of 17 Brown Avenud, 
Turtle Creek, Pa. The gear wili permit the conventent 
reversing of the motion and varying of the speed, 
both forward and backward, without requiring stop- 
ping of the driving member. The driving member 
consists of a disk on the power shaft, with its upper 
face studded with pins. The pins are arranged in 
concentric circles, and are secured to the disk by 
means of tapered shanks, which enter tapered open- 
ings and are held in place by split rings engaging 
grooves in the shanks at the under side of the disk. 
The driven pinion is mounted to turn with and slide 
lengthwise on a shaft running at right angles to the 
power shaft. The pinion comprises a hub adapted to 
slide within a body portion which carries the teeth. 
The teeth are formed with inwardly-projecting tongues, 
adapted to co-act with the inclined walls of an annu- 
lar groove in the hub and thus be withdrawn within 
the pinion when the hub is moved lengthwise relatively 
to the body portion. A sleeve mounted to slide on a 
shaft lying above the pinion shaft is formed with a 
shifting-fork adapted to engage an annular groove in 
the body portion of the pinion. This sleeve is provided 
with a locking pin adapted to engage one of a series 
of notches in the shaft, and thus held the pinion in 
engagement with the corresponding circle of pins in the 























IMPROVED VARIABLE SPEED AND REVERSING GEAR 


driving wheel. The sleeve also carries a forked lever 
which engages an annular groove in the hub, When 
it is desired to vary the speed, the forked lever is 
operated to slide the hub within the body portion of 
the pinion, thus withdrawing the teeth within the 
pinion. The locking pin is then raised and the sleeve 
with the pinion is shifted to the desired notch on the 
shaft. The forked lever is now moved back to project 
the teeth which will then engage with the desired 
circle of pins. If the pinion is moved past the center of 
the wheel its direction of rotation will be changed, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

BASH FOR ELECTRICAL FIXTURES.—-L. 
Srninneuces, New York, N. Y. The invention 
related more particularly to an insulating-base 
used for awitchboards and smal office-work in- 
struments, The construction Is such that the 
binding-posts and other metallic members 
mounted rigidly upon the base cannot be tam- 


tact with the atmosphere during the cooling 
prgsess 
PROCESS OF SEPARATING FLUID POR- 
TIONS FROM SOLID PORTIONS OF FATTY 
SUBSTANCES.-W. B. Kern, Medford, Mags, 
In this case the Invention relates to a process 
for separating olly fluid portions from the 
comparatively solid portions of fatty sub- 
stances, such as tallow, lard, ete. Mr. Kerr 
has made the discovery that a solution of 
pered with nor release the wire within the é 
bane. By certain means, a slot prevents the papain, a oetanes made from the papew 
bete trem tedaing relatively to the In- tree and having properties analogous to those 
ee Wises. cace’im position means rea- of pepsin, Ix very useful when employed in a 
der the several parts practically integral and process for carrying out thie purpose. 
avoid defectiveness of contact within the base.| BREECH - LOADING FIREARM.—A. 
The wire is wrapped around the members, fol-.| CH#UcHv, Bahia, Brazil. The purpose of the 
lows contour of grooves, and bends downward | !nventor Is to simplify and improve the breech- 
Inte the siot whose depth enables it to en-| loading firearm for which a patent had pre- 
gage a portion of the insulation notwith-| Yiously been granted him, the construction 
standing the presence of the wire'in the slot. being such that the pivoted breech-block is pro- 
oe vided only with a spring-ontrolled hammer, a 
on ae deena canton Re sear for the hammer, a firing-pin and a lever- 
White's fnvention has for ite object the pro-| CUmtrolied cam for cocking the hammer and 
duketes at 4 for rotating the axle which holding It locked In cocked position until pur- 
v sais + Lage wheel or type-wheels or type- posely released, reducing the construction of the 
ped ler by Rg steered tb Govices cantretiod frame and block to such few parts as to render 
\ . pousible the arm's repair by any person of or 
oe Foamy pe er posal ese 8 50: dinary intelligence, In short time and on the 
various combiuations may be used to rotate | fleld If necessary. 
the axle to many different degrees and to pro- DEVICE FOR HOLDING CANDLES kK. Ww 
vide for the printing of many different char-| Cuntias, Baker City, Ore. The improvement 
acters. has for its principal object to overcome numer 
CONTR ENERGY SsYSTEM—wW. M.| °* disadvantages attending the use of other | 
Kuen neg’ ° + Greensburg, Pa. devices hitherto devised, and to provide a de. | 
The fin " t of th teeahabe sslates to | vice which is simple in construction, inexpen- | 
‘ tve to manufacture and possessing the capa 
jephony, their particular object being to pro-| * I "9 1 
: a simple, Barndena and 7 Rag Bit in elty for long and repeated § service It ts 
. admirably suited for the purposes of miners 


"ployed for energizing the individual ringing “'e" 4! 
WRENCH.—E. K. Axsonar, Greenbay, Wis. | 
box is connected with each individual ewitch- In this Iinetance the invention relates to a} 
hook, wrench of that class In which the nut-socket | 


is in the form of a ratchet and the body of | 
r or Emtorest se Parmere, the wrench carries a dog coacting with the} 
AUTOMOBILE PLOW.--H. B. Buxvick, ratchet, so that a step-by step movement in | 
Middietom, Okiahoma Ter. The purpose of one direction may be given to the nut through | 
‘this invention is to construct a form of plow an oscillating movement of the wrench handle. | 
yn Bixnaw v4 gag Bagpeta et _ Upe8 The improvement resides particularly in the) 
frame Pp an ® suitably COn- novel form of the dog 
nected with the bull or driving wheel and to BUCKLE.—1 at s, New York, N. Y¥ 
provide means readily accessible to the opera ene ytd Fat : - . me: a 
tor for steering the machine, adjusting It for guy ence 1 to. provide © basttr 
especially adapted for use in connection with 
hillside work, and regulating the depth to suspender-straps or cartridge-belts, but which 
which the plow shall enter the ground. vallianiveliy lection 


advantageously em- 





work in mines, as well as to others 








“ 


may be used wherever a 





tongueless belt can be 
Of General Interest, ployed, and to so construct the buckle that 
FISHING-GZAR.—A. W. Wiison, San Fran- it will be light and readily applied and when 
eluco, Cal. This invention relates particularly applied whereby the strap passed through the 
te that class of fishing devices in which a buckle can be quickly and conveniently ad 
spoon is connected with the hook and the latter justed and held in adjusted position without 
adapted to be trolled through the water, so applying eyelets to the straps or producing 
_thut the spoon attracts fish, causing the fish to apertures therein. 
take the heok, In a prior patent granted to) (CORSET ATTACHMENT. —E. J. Montiony, 
Mr. Wilson, a device of this general character: New york, N. Y. In this patent the invention 
tu disclosed. The present object Is to avold pojgtes to improvements in corset attachments 
derangement of the spoon with respect) in the nature of a pad or compressor designed 
to the link and swivel, which end ts attained (4 reduce the abdomen of the wearer, an object 
by the construction of the link. being to provide a device of this character so 
APPARATUS FOR FILLING CASKS OR constructed as to be readily attached to corsets 
LIKE VESSELS WITH LIQUIDS.—A. B. Von and as easily detached therefrom when not 
Ment, Vienna, Austria-Hungary. This appar- required for use. 
atts consists of a system of filling-pipes which LIPTING-JACK.—-J. C. Hovusrox, Yazoo 
extends from the tank or rather receptacle (City, Miss. More particularly this invention 
fm the waual way, but Is stationary and is pro- relates to jacks such as are employed for rais 
Yided with a common shut-off device, and also jing a vehicle-axle to permit the removal and 
of a Ufting arrangement for the cask which replacing of one or both wheels to permit 
for the purpose of enabling it to be filled with jubrication or repair of the wheels, and has 
the Myuld under consideration is raised end for its object to provide details of construc 
preased tightly against the shut-off device by tion for a jack which are simple. practical, 
the lifting arrangement, and finally, of af and inexpensive and that afford a light. power 
abutment against which the filled cask {4 ful jack that may be used to raise one or both 
pressed by the same lifting arrangement for ends of the axle engaged therewith | 
the purpose of pressing in the bung. TRAINING-MACHIINE.C. L. Haar, New | 
DRILL-CHUCK.-C. W. Sancent, Murray. York, N. Y. This Invention relates to a ma } 
Idaho. In this patent the invention relates, chine for facilitating the athletic exercises or | 
mor® definitely stated, to chucks for rock- training of men and animals. It is preferably | 
d@ritia ; and it consists In a chuck of the char- applied to a machine for men, although It nay! 
acter stated having means for securing the be used with equal advantage for the training 
hit In the chuck-socket. The Improvement ts and exhibition of animals. Its general char 
equally adapted to tool-handies in general, acteristic is a frame and an endless apron 
having a socket for receiving the shank end of which ix held on rollers in the frame, sald 
any tool adapted thereto. apron moving under the feet of the person 
ROLLER-SCREEN.—F. M. Srixute, New Using the machine. 
York, N. ¥. The object of the invention is to BURNER AND MIXER FOR CAUTERY. 
provide a screen for use on windows, plazzas, J. I. MOtimn, New York, N. Y. The object 
and other places desirable to be screened of the invention is to provide a burner and 
against fies, mosquites, and other insects and mixer for cautery and arranged to provide a 
arrangeé to permit convenient and easy un burner for the Initial exterior heating of the 
rolling of the screen for screening purposes, canterizing-tool and a mixing chamber having 
te allow roliing the screen up to be completely the same source of gas-supply as the burner 
out of the way when not in use, and to pre- and arranged to permit minute regulation of 
vent bulging when in nse. the amount of gas and alr required to furnish 
SUPPORT FOR SOUND RECORDS on ® Proper mixture to be burned In the cauteriz 
BLANKS.—L. Sreiwumecer, New York, N. Y. | /"# tool. 
This Invention relates to supports for sound ROCK-DRILL GUIDE.-H. F. Hentixeror, 
records or blanks, and admits of general use, Salmon, Idaho. In this instance the Invention 
bat is intended more particularly for records | refers to improvements in guides for rock- 
having cylindrical or substantially cylindrical drills, an object being to provide a guide with 
form, By using Mr. Steinberger's support or a simple means for adjusting to compensate 
holder the record ts practically rendered so | for wear and to prevent lateral play of the 
durable that It may be thrown over with con-| drill in the guide, thus causing the drill to 
siderable force and yet without injuring the, work true and prolong the usefulness of the 
@elicafe biank or record portion or marring the | sulde, which ordinarily wears out rapidly. 
record-surface thereof. ; METER.—-J. H. Connent, Charleston, West 
COOLER... Rermivenn, New Orleans, La.} Va. Mr. Conneil’s invention its an improve- 
ment In meters for measuring water and other 
liquids, and has for an object to provide a 
novel construction of meter which can be easily 
convenient assembled and taken apart for repairs or for 
} Various parts,| any other purpose and which will operate ef- 
to a minimum, ciently without appreciable diminution in the 
bm coming in con-| pressure of the water. 
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land other breakable articles. 
| are increased strength; whatever small addi 


EMERGENCY FIRE-SCREEN. — W. M. 
Conran, Marshalltown, lowa. Presuming that 
the wall carrying the proscenium-arch is of fire- 
proof construction, Mr. Conran’s invention is 
intended to protect the proscenium-opening of 
a stage and to effectually and instantaneously 
eliminate the danger of fire passing from the 
stage to the auditorium, and it is also de- 
signed to prevent or modify the effect of gases 
reaching the audience in the case of an ex- 
plosion on the stage. 

COPY-HOLDER...A. RK. Deranpsoun, Bir 
mingham, Ala. The invention relates to a 
device intended especially for use in connec- 
tion with typewriter cabinets to hold the copy 
in position to be conveniently read by the op- 
erator. It involves certain novel features of 
construction with respect to the copy-holder 
per se and novel features of arrangement rela- 
tively to the typewriter table and cabinet. 

GOLD-LEAF CONDENSER.—J. D. Foxp, 
Somerset, Ohio. This improvement is in the 
nature of a condenser for the goldfoil used in 
fillings. The condenser comprises two sections 
slidable relatively to each other and provided 
with opposing shou'ders and means for vary- 
ing the exposed or operating surface of one of 
the shoulders, whereby it may be conformed to 
the extent of the opposing shoulder and in the 
construction Dr. Ford arranges for operating 
the means for varying the operating surface 
of one shoulder by the other. 

REINFORCE.-J. F. Francia, 9 Rue Leonard 
de Vinel, Paris, France. This invention re 
lates to masts, spars, ladders, fishing-rods, oars, 
The features 





tional weight is added by the thin steel strips, 
bindings, ete., Is counterbalanced by the safe 
use of the very lightest woods, such as poplar ; 
the strips being tempered thoroughly and 
evenly in the coil are much stronger than their 
equivalent weight in steel tube form ; the modes 


of action can be compared-to ship masts stays, | 
with the advantage that they are independent, | 
| these “stays” being fixed to the pole ends them 


selves; and they offer enormous resistance at 
all sides at once the moment the strain be 


} gins 


ATTACHMENT FOR CORSETS..-M. H. 
Gipestie, New York, N. Y. 
tains to combined garment-supporters and skirt 


retainers, and provides a plate having a shank | 


of special construction by which to enable the 
same to be detachably connected with one of 
the fastening-studs of an ordinary corset-front, 
the shank being of further special construction 
for adjustable connection therewith of a re 
taining device for the waistband of one or more 
skirts, the entire structure being exceedingly 
light in weight and capable of being worn 
without Inconvenience and discomfort. 
PACKAGE-CARRIER.-T. Harris and 0. E 
ScHoBertT, West Pittston, I’a. In this in 
stance the invention refers to improvements 


in devices for carrying packages, particularly | 


boxes containing dynamite for use in mines, the 
object being te provide a carrier readily ad- 
justable to the size of load or number of bexes 
placed in the catrier, thus preventing the shak- 
ing about of the dynamite, and consequently 
preventing accident when lowering the device 
in a mine. It is compactly foldable when not 
in use. 

LIFTING-JACK.—-L. EF. Hocker, Montevista, | 
Col. The object of this improvement is to pro } 
vide a novel construction which will be simple, | 
durable, inexpensive, free from complication, | 
and easily operated and which can be stopped 
in any desired position to support the load. } 
Mr. Hocker’s device can be used for light or 
heavy lifting and can be easily operated in | 
either instance. 

HOSE-COUPLING W. S. JeweL., Oakland, | 
Cal This coupling Is applicable to all kinds | 
of hose, tubes, or pipes, to which it can be ap- | 
plied for the purpose of coupling the same | 
elther to a nozzle or for coupling two sections 
of hose or for connecting hose to a stationary 
inlet or outlet pipe or for mending a section, | 
the object being to provide a device which | 
shall do away with wiring, washers, screw- | 
threaded and expensive and complicated parts, | 
as well as special tools used for such purposes, | 
and which shall secure great saving of time, | 
especially in mending or coupling in case of 
a fire. 

COLORING MATTER AND METHOD OF | 
PRODUCING SAME.—-G. J. KAvurmMann, New! 
York, N. Y. ‘The invention relates to mineral) | 
paints; and Its object is to provide a coloring 
matter and method for producing the same, the} 
matter being an equivalent of both raw and | 
burnt terra di sienna and on being mixed with 
oll, water, or other liquid readily forms a | 
paint for immediate use in graining and stain 
ing without any addition of burnt umber, Van 
Dyke brown, or the like for the painting of | 
houses, ete., for calcimining and tinting or 
for use as a substitute for ocher. 


DETONATING - ALARM FIRE - EXTIN 
GUISHER.—M., A. Linsey, South Berwick, Me. 
In this patent the invention relates to a com 
bined detonating alarm and fire-extinguisher 
in which the inventor seeks to produce a 
construction wherein the loud report or noise 
following the ignition of a charge of high ex 
plosive serves to give an alarm of fire, while! 
the bursting energy of the charge fractures an | 
extinguishing-fluid container and scatters it 
over a wide area In the vicinity of a blaze, 


SHOR-LACE.—C. B, Isaxson, New York, N. 


| 








The invention per- | 








Y. In this patent the invention has for its ob- 
Ject the provision of a new and improved sboe- 
lace arranged to permit of quickly lacing and 
unlacing a shoe and for holding the lace se- 
eurely in place on the eyelets, studs, or other 
lace-retainers of the shoe when the latter is 
laced up. 

CLOSURE FOR BOTTLES OR OTHER ke 
CEPTACLES.-—C. M. Youne, San Francisco, 
Cal. The object of Mr. Young's invention is 
to provide novel details of construction for a 
bottle or jar closure which will infallibly show 
when the contents of the receptacle have been 
partially or entirely removed, this ‘being ex 
posed by the retention within the bottle of a 
sealing-plug that is an important detail of the 
improved bottle or jar closure. 





Hardware, 

WELL-POINT,.—W. Parrerson, Central City, 
Neb. The principal objects of the invention 
are to increase the strength of the strainer 
part, to so arrange the parts that the screen 
may be easily reached for repair or renewal, 
and to obtain a free flow of water through the 
point. The inventor in attaining these ends 
wraps one or a plurality of layers of screen 
spirally around the inner perforated tube, thus 
getting far greater strength than attained when 
the sereen is put on square, and he forms the 
outer perforated tube in two or more longi- 
tudinal sections removably fastened in place, 
; thes readily reaching the screen for repairs, 


| 
| 





ete. 

| PIVE-WRENCIL--L. HI. Puank and A. C. 
| PLANK, Rochester, Minn. ‘This invention has 
| reference to improvements In wrenches, and 
bas for its object the provision of means novel 
; in characier whereby the tool Is rendered not 
only quick in action to Improved degree over 
all similar devices known to use, but in being 
adapted for adjustment and more effective 
gripping of the pipe. 

NUT-LOCK.--W. H. Burnerr, Springfield, 
lil. The improvement relates to nut-locks of 
a class in which the nut is held in locked con- 
; dition on the thread of the bolt by means caf 
ried by the nut and adapted ‘or interlocking 
engagement with a groove in the bolt, and has 
for its object to provide construction for a 
lock which adapts it for convenient adjustment 
either to lock the nut at a desired point on 
the threaded bedy of the bolt or release the 
| nut to permit its removal from the bolt with- 
out injury to the nut, bolt, or locking device. 
| DRILL.—F. Russert and R. P. Russen., 
| Cripplecreek, Col. The objects of the in 
| vention are to provide for the carrying of the 
euttings out of the hole and to prevent 
| crookedness in the holes drilled. In operation 
| the drill has about a six-inch stroke, which 
| throws the cuttings back to the shoulders, 
which keep passing them on out of the hole. 
The sharp shoulders on the shanks of the drill 
cut out the sides of the hole if it starts to get 
crooked or fitchered. 





Household Utilities, 

REFRIGERATOR.—F. W. Wieipon, New 
York, N. Y. In Mr. Wheldon’s patent the in- 
vention relates to improvements in_ refrig- 
erators or ice-chests, an object being to pro- 
vide a chest with a plurality of Inner walls of 
textile material spaced apart to form air 
spaces, whereby there may be a free circula 
tion of air, causing a low temperature and 
preserving the ice to a considerable extent, and 
this construction also makes the device com- 
paratively light and. inexpensive. 


WINDOW-REFRIGERATOR.-H. ©. Me- 
CLtune, New York, N. Y. In this instance the 
invention pertains to refrigerators, and more 
particularly to a device such as is suitable 
for attachment at a point adjacent to a win- 
dow, the arrangement being such that the 
refrigerator may be drawn into the window 
for purposes of accessibility and may be 
thrown outwardly, so as to not impair the 
light coming in at the window. 

CANDLE-EXTINGUISHER.—C. B. IsaKson, 
New York, N. Y. The object of this improve- 
ment is to provide an automatic extinguisher 
which is simple and durable in construction, 
cheap to manufacture, easily applied to a can 
dle at any point of its length, and arranged 
to automatically extinguish the candle after a 
predetermined length of the candle has been 
burned. 

STOVE..-F. J. Procn, Provo City, Utah. 
The object in this case is to provide a stove 
having a down-draft. In operation, a_ fire 
having been made in the fire-pot the gases of 
combustion pass over the end ef the pot and 
immediately between stays, passing downward 
and circulating around ventilating pipes, heat 
ing them thoroughly. The gases next pass into 
the conical base and are thence drawn upward 
through a flue formed by partitions, an inner 
and an outer shell. The updraft-flue formed is 
entirely within the stove, being encircled by 
the onter shell. Air within ventilating-pipes 
being heated passes upward, and cold air is con 
stantly drawn in the bottom ends of these 
pipes. 

SCREEN-BED.—-A. L. Git.is, Salem, Towa, 
The parpose of the inventor Is to provide a bed 
that will completely exclude flies, insects, rep- 
tiles, ete., and it is designed more especially 
for children. To this end he provides a bed 
which has Its sides, ends, and bottom formed 
of screen material, the sides having hinged 
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sections adapted to fold toward each other to 
also form a screen top or roof for the bed. 


Machines and Mechanical Devices. 


COPYING-PRESS.—A. L. Sneep, Clarks, La. 
The object in view of this inventor is to pro- 
duce a simple and compact structure wherein 
provision is made for the application of power- 
through a platen upon the work, 
that very little 
of the operator 
be se- 


tul 
the 
effort 
and 

cured 


pressure 
being such 
the part 


construction 
is required on 
the adjustment of the platen may 
very quickly. It Is more especially 
for press-copying letters, manuscripts, 
and the like | 

HONEY-EXTRACTOR.—-C. Ww. MurcALr, 
San Diego, Cal. This invention relates to im- 
provements in machines for separating honey | 
comb by centrifugal action, an object | 





de- 


signed 


from the 


being to provide a machine for this purpose 
of simple construction and having a _ novel 
means for limiting the outward swing of the | 
honey-carrying baskets. 
FRICTION-BRAKE.—G. A. Ensian, Defi 
ance, Ohio. In this patent the object of the 
invention is the provision of a new and im 
proved friction-brake for use on shafts and 
other driven parts, to bring the said parts 
automatically and quickly to a standstill at} 
the desired time. It is a division of the ap 
plication for Letters Patent of the United 
States for a mortising machine, formerly filed 
by Mr. Ensign. | 
COTTON-GIN.-E. R. Baneer, Valdosta, Ga. 
This invention relates to a gin in which the 
seed-cotten is fed to a rotating drum having 
peculiarly-constructed teeth serving to take 


up the cotton and pass it to a rapidly-rotating 
seeds are removed, after 
it to specially-arranged 
rollers having cards thereon, the 
acting to remove the lint 
cards of the other act 
the first roller 
from the ma- 


by which the 
the gin 


beater, 
which 

rocking 
of one roller 
from the drum and the 
ing to remove the cotton 
the cotton 


passes 


cards | 


cotton 


from 


and to discharge 
chine. 

ROCK-DRILL.—-F. L. 
Mont. The 


ments in drills of the 


Wutreneap, Butte, 
invention has reference to improve- | 
type in which the drill | 


| cars, 





is moved in its operating direction by hammer- | 
blows; and one of the objects is to so con-| 
struct the device as to utilize a portion of the | 
driving force of the hammer to turn the drill 
and keep the cutting edge at a certain dis- 
tance from the bottom of the hole. 
THEATRICAL APPLIANCE.—BELie La 
Verpe, New York, N. Y. The object of this in- 
vention is to provide a new and improved 
theatrical appliance for heightening the 
attractiveness of theatrical performances and | 
which is designed for use on parts of the 
scenery on the stage, moving objects, etc., 
more especially, however, on the costumes of | 
actors, dancers, and other persons appearing | 
in spectacular plays. «4 


| 
| 


ELEVATOR.—-E. C. Norrurer, San Jose, 
Cal. In this the invention 
ticularly to improvements in devices for elevat 
ing boxes of oranges or other fruit and dump 
ing the fruit into a chute leading to a grader, 
an object being to provide an elevator so ar 
ranged practically automatic in its 
operation of dumping the fruit and carrying off 
the empty 
BORING-MACHINE.—F. ©. 
Ind. The Invention specifically 
a mechanism designed 
boring holes in the joists of ceilings or 
for the passage of electric wires. 
In carrying out the invention Mr. 
Zeek has in view the provision of a mechanism 
embodying the essential features of durability 
and the latter, inas- | 
much as his machine be placed so as to | 
bore quickly a plurality 
ings or holes in joists spaced apart at 
distances. 


GUARD-BOARD.— J. I 


tase refers par- 


as to be 
boxes. 
Zeek, Muncie, 
appertains to 
in 


floors 


especially for use 
concealed 
present 


convenience, especially 
may 
of open- | 


varying 


and properly 


GALLECIEZ, Deferiet, 


N. Y. In this patent the invention has refer 
ehee to a guard-board for the couch-rolls of a 
paper-making machine The object of the im 


provement is to provide a guard-board which 
may be made to engage the couch-roll more 
tnifeormly than heretofore without, however, 


subjecting the roll to unnecessarily destructive 
pressure. 
MACHINE FOR 
OR CORRUGATED 
GRAFTON, S82 
Kent, England. 
Kether corrugations 
strip to bring the 


PRODUCING CRIMPED | 
METAL STRIPS.-W. P. 
Elliscombe road, Old Charlton, 
The mechanism 
of a 


closes to 


corrugated sheet ot 


strip to the desired crimped 


form, the machine comprising pairs of rolis fot 
corrugating, pairs of retarding rolls for clos 
ing the corrugations made by the corrugating | 
rolls, pairs of propelment-rolls for forcing | 
the strip against retarding rolls, pairs of ac 
celerating rolls for opening out previously-closed 
corrugations to extent required in final product, 
takers-off for the strip in passage, means for 
cutting rips Into narrower strips before en 
tering gating-rolls, and means for auto 
matical ring portions of uniform length | 
from fina! luct as it passes from the ma 
chive 

ELEVATOR APPARATUS..J. B. Honor 
New Orlear La In this case the invention 
has reference apparates for elevating and 
transfering various materials, «ct being more 


particularly applicable to the coaling of vessels | 


| burg, 
| struction cf machine capable of being held in 


| the 


| when 


| invention 


and the delivery of crushed rock and earth, and 
the improvement enables the transfer of ma- 
terial to be accomplished very expeditiously. 

COFFEE-DRIER.—E, PENAGOS, Bucara- 
manga, Colombla. This invention appertains 
particularly to an apparatus designed for dry- 
ing coffee beans and the like. In this instance 
Mr. Penagos has particularly in view as an 
object the provision of an apparatus through 
which the coffee may be passed continuously 
and subjected to a number of heatings, thus 
insuring a thorough drying or curing of the 
beans. 

ADDING-MACHINE.—R. Corsin, 
N. ¥. ‘The invention’ relates to a 


Platts- 
con- 


one hand and conveniently and readily operated 
by pencil or styles held in @he other to add a 
column of figures and show correct aggregate 


|} or to effect reversal of mechanism, thereby, for 


restoring the various dials quickly and 
accurately to normal positions, at which time 
the zero on each of the dials will be presented 
to properly-disposed openings in the casing of 
device, at which openings the numerals 
are likewise presented which indicate the sum 
of addition. 


example, 


Pertaining to Vehicles. 

RUNNER ATTACHMENT FOR VEHICLE- 
WHEELS.—G. F. Meyur, Green Island, N. Y. 
In this instance the object is to produce a 
thoroughly practical device which is adapted 
for ready application to vehicle-wheels of dif- 
ferent widths, which will not mar the wheel 
applied thereto, and which is provided 
with means for securing it in position upon 
the wheel in such a way as to prevent any rat- 
tling of the attachment upon the wheel. The 
relates to runner attachments for 
wheels of the type in which a runner attach- 
ment is designed for application to each wheel 
to convert.the vehicle into a sleigh. 

SAFETY DEVICE FOR ELECTRICALLY- 
PROPELLED VEHICLES.—J. H. Srencer, 
New. York, N. Y. The object in view of the 
is to provide an improved safety de- 
for such vehicles—-as automobiles, trolley- 
and the like, whereby the motor and the 
source of electricity are instantly disconnected 
in case of an accident to bring the motor, and 
the vehicle, to a step and insure 

the occupants. 


inventor 
vice 


consequently 
the safety of 


SLED.—C. E. BurnwaAm, Dekalb Junction, 
N. Y. Mr. Burnham's invention is an improve- 
ment in sleds, and particularly in that class 


of sleds ordinarily known as “bob-sleds."”" The 
opposite runners work entirely independently, 
beam may support the load on a level 
as desired. The construction is simple, can be 
cheaply made, easily applied, will be durable 
when applied, and can be repaired at slight cost 
if necessary. 

HORSE - RELEASING 
Bouista, Ortonville, Minn. 
fers to a device for releasing horses or other 
draft-animals from vehicles or the like, and 
is designed to be capable of rapid and easy 


and the 


DEVICE.—W. E. 
This invention re 


| operation for the purpose of preventing acci- 


An additional brake may be used and 
The handle 


dents. 
it can be applied to any vehicle. 


| when in normal position, will be a convenient 


rest for reins. 

Prime Movers and Their Accessories, 
GAS-COMPRESSOR,.—C. Fionr, ~— Berlin, 

Germany. Mr. Flohr's invention relates to 


improvements described in United States Pat- 
ent No. 669,140; and the objects are, first, to 
replace the single-acting pump referred to in the 
patent by a double-acting pump serving as a 


gas-compressor ; second, to replace the means 
mentioned therein for locking and releasing 
the suction-yalve cone by one or two roeking 


return disk valves placed in a separate channel 
which connects the two cylinder ends of the 
double-acting pump, and third, provide 
means for connecting the one rocking 
return disk valves with the float 
ROTARY MOTOR M. CoNGEeR 
Mo This embodl: 


to 
or iwo 
M 


moter 


Linnens, 
improved ry 
“ h 


au 


ten provided with valve 


ird 
their 


pis 


steam and ne ion 


travel act 


out by the 


against Inclined faces 
on the case, giving turbine action, the outward 
thrust against the inclines serving by 
of reaction to mave the piston forward. Direct 
action of motive agent is utilized against the 
piston-valves, and when valves reach farthest 
projection beyond periphery of the body of pis 
ton steam Is admitted to their outer faces to 
balance pressure and reduce to minimum the 
work to be done by motive agent in forcing the 


of 


force 


valves inward. 


Rallways and Their Accessories, 
AUTOMATIC CAR DISCHARGE-VALVE.— 


W. A. Ilarnis and B, 8. H. Harness, Greenville, 
Ss. ©. In this patent the invention is an Im- 
provement in automatie car discharge-valves 
intended and adapted especially for use in 
train-signaling apparatus, and particularly In 
signaling avparatus wherein the signal Is 
caused to sound by a slight reduction of pres- 


in the train-line. 
SPARK ARRESTER FOR LOCOMOTIVE OR 


sure 


OTHER ROTLERS.J. C. Bownine, Sydney, 
New South Wales, Australia This Invention 
affords greater facilities for preventing escape 
of sparks and live cinders from locomotives 


and other chimueys and provides arrangements 


whereby the draft may be controlled to suit 
the requirements of any class of fuel or work, 
the apparatus occupying but a small portion of 
space in the smoke-box or “combustion-cham- 
ber” and easily removable for cleaning tubes, 
etc., and capable of adjustment so that the 
portion designated the “spark-cage”’ may be 
located to suit the needs of any boller or class 
of fuel, 


Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


Y¥.—-You 
oe 
and we wil! 

oa 











THIS png 


write us at once 
you name and address of the 

ing Ooo witapenatiens im every case 

sary to give the number of the inca, 


MUNN & CO, 





Marine lron Works. Chicago. Catalogue free. 
Inguiry No. 5921.—For manufacturers of sand 
lime bricks. 
rae Duryea Power Co., Reading, Pa. 
irz Ke. & Ne, 5922.—For manufacturers of solid 
oat purposes (to put on wood), 
“CU. &” Metal Polish. Indianapolis. Samples free. 


ul e. For ti 
wydrauil Pitan tor = cement balding blorka a> als) 
Normandin 


rr hn te re or cp J. 

Inq N —Wanted purchase stea’ 
turvine eter deat tees se used on tovpabenbves for head 
lighting purposes, 

Any metal, sheet, band, rod, bar, wire; cut, bent, 
crimped, punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falla, N.Y. 

Inquiry Ne. a, Sesey- For manufacturers of ama 
teur iP prtntisiey 

Perforated ek Hiarrington & King Perforating 
Co., Chicago. 

Ne. 5926,.—For manufacturers of armor 
PE ned f cloth. . 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St» 
Chagrin Falls, 0. 

1 ir 5 — fact f spirit 
itapizg No. & 50:27.—For manufacturers of spi 

If it is a paper tube we can supply it. 
Company, Fall River, Mass. 

Inquiry No, 5928.—For firm bandling a machine 
or spparates to eau ies d clean large floors. 

WANTED.—Addresses of importers and consumers of 
bamboo. D, F. Miteneil, Jacksonville, Fila. 

Inquiry No. Rs For parties me manufactare 
or han or he fiber and pulp 
of the yk. plant. 

Sawmill] machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Je uiry No. 59: ood, practical stor- 

ta tery to Fags er aeee <> p. 12 pele tanner, 
either y tet Ay or alvernating 

American inventions negotiated in Europe. Wenzel 
& Hamb q Building, Berlin, Germany. 

Inquiry Ne. 59231.—For some one handling ex- 
perimental apparatus for wireless telegraph, such = as is 
used fur lecture purposes, 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
ngine is built by the De La Vergne Machine Company 

Foot of East 128th Street, New York. 


Neo. 5932.—For an 
wet te maye 


Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass, 

snooty F No. 5933.—For dealers in necktie mak~ 
ers’ su 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw hine work, bh apeciaities, machin- 
ery and tools. Quadriga M Is 
South Canal Street, Chicago. 


Textile Tube 








an apparatus by means of 
and varnished, "nstend of 





") 








uring Company, 


Inquir aA Neo, 5934.—For parties who deal in album 
clasps ond trimmings, and walking canes and umbrella 
mountings. 


Two patents for sale. Supply tanks for water service’ 
No. 1%,68. Valve, a cut-off, for supply tanks, No 
737,.M1. Can furnish some valves, cut-off, in working 
order. P. J. Lotthauser, Clarendon, Texas. 

nauiry No. 5935.—For manufacturers of caso 
nes buses, freight and delivery wagons. 

English and European Market for American Manu- 
factures. W. & R. Leggott, Limited, Kast Parade, Brad- 
| ford, England, ts in remarkably good position for hand- 
any article connected with bull.ing trade, and will 
American firms. Please 





} Jinge 
be giad to act as agent for 


mmunicate 


Inquiry Ne. 59236. For manufacturers or sellers 

luquiry Ne. 5937.-—For firms who manufacture 

r seu) meehmery for mining and preparing slate for 
i ¢ market, 

Inquiry No. 59°S,—For firms monafactaring ma- 
chinery for the extraction uf cocvanu 

Inquiry Ne. 5939.—For parties manufacturing 
notemaie pir for a long 
Pi). * as well as short retarn bends, 

Inauiry Ko. 5940.—Vor a machine that wit pul. 
verize charcoa 

Inquiry wt 5941. 
huts, mg and rims. 

ry Me So, 594%.—For the address of J. Baum 

acne oats wek Co. 


Inquiry Ne. 5943.—For manufactarers of woven 
wire fence. 


Inquiry No. 5944.—For parties manufacturiog 
rolling, sound-proo! curtain or partition, such as are 
used in churches and Sanday-school rooms for dividing 
a large roo 

Inquiry Ne. 5945.—¥For manufacturers of anto- 
matic ventilators and oil beaters. 


Inquiry No. 5946.—For machinery for making ax 
4 x8inch concrete brick (sand and cemen 


aengates No, 5947. 


| 
| 
| 
| 





For manufacturers of wagon 


For manufacturers of corn 


miry No. 594%.—For address of agent or mann. 
A. of a contrivance 


» for conveying rural mail 


from route Lo residence. 
Inquiry Ne. 5949... For manufacturers of car 
bonte anhydride reiriverating wachimnery. 
Yor manufacturers of ma 


ages ry Ne. 5950 
¢ rks bhor or pope Be cocoanuts to extract the ot! and 
e fiber 











sent for examination should be 
marked or labeled. — 





trical wires should not be run side by side in 
contact for any purpose. Insulation is lable 





to be impaired and current lost even if the — 


current is not of a character to set fire, Mape- 
cially is this true if the wires are held by 
staples. Two wires should never be put under 
the same staple. 2. Is there any mea of 
short-circuiting and thus setting fire to the 
house? A. Not with wires carrying current 
from a low voltage battery. If the current is 
that of a lighting circuit the rules of the Fire 
Underwriters forbid including two wires In 
same fastening, and specify the distance by 
which they must be separated. 3. How large a 
coll would be required for lighting one burner 
at a time? 


long and forming them into a bundle 1 inch 
in diameter, first straightening them very care- 
fully. Fit a spool head of hard wood 
end to hold the copper wire of the 
cover the iron core by two or three layers of 
brown paper to insulate the core from 
Two or three pounds of No, 16 or No. 
cotton-covered copper magnet wire may now 
be wound on the core. The ends of this should 
be brought out through holes in the head of 
the spool, and the coli Is finished. A cover- 
ing of pasteboard may be put over the out- 
side as a protection and a finish. 4, What 
voltage and amperage would the same requite 
and would two gravity cells answer the pur- 
pose? A. Three or tale dep eee wl bh au 


i 


ficient for gas lighting. Three LeClanché cells | 


may be used if more convient. 5. Is # con- 
stant current required when you simply turn 
on the gas and it lights as with the Advance 
burners? <A. A constant current battery is 
not used for gas lighting, but an open circuit 
cell is to be preferred, 6. What is the best 
way to connect coll, burner, and battery for 
the best results? A. The coll, burner, and 
battery are to be connected In series; ft mat- 
ters not about the order. The only important 
thing to be observed is to connect the cells of 
the battery In serics, «ince as bigh a voltage 
as possibly should be had. 

(9448) R. R. 8S. asks: 1. Are there 
any electric lamps that use an alternating cur- 
rent, and if so, how is It worked? A. The 
alternating current is now in more general use 
for lighting than is the direet current. The 
same incandescent lamp can be used on either 
current, if the required voltage is the aame for 
both currents, The alternating current is, how- 
ever, usually at 52 or 104 volta, while the di- 
rect curent is ordinarily at 110 or there- 
about. An are lamp is especlaliy constructed 
for the alternating current. Its two carbons 
consume at the same rate, while the carbons in 
a direct current arc lamp consume at diferent 
rates, the positive carbon wasting about twice 
as rapidly as the negative carbon, 2. Would 
there be any danger from lightning with a mart 
as would be used in wireless telegraph 
experiments? <A. There would be the same 
risk from lightning with a tall mast for wire- 
leas telegraphy as for any other purpose, Sach 
a mast should be protected by a lightning rod. 
The apparatus should be and always is pro- 
vided with lightning arresters, 

(9449) A. J. G. says: 1. What com- 
mercial metal will radiate heat the most 
rapidly? A. Cast iron with a dark surface ts 
the most radiant of heat of the simple metals. 
Can an alloy be made that will be more 
efficient? A. There is no alloy known that 
is more efficient in radiating power than iron. 
3. Is there any chemical composition that can 
be lowered in temperature by agitation? A. We 
know of no chemical compounds that become 
colder by agitation alone. Agitation that pro- 
duces chemical changes may lower tempers 
ture, 4. How long will it continne to so do 
before it will be necessary to renew it? A, Thine 
unknown. 5. Will it attack metals? If x0, 
what metals? A. Not known. 6. Can you 
give me the formula for a hard copper plat- 
ing bath same as used on leaded giass win- 
dows to strengthen them? A. Use a sattir- 
ated selution ef sulphate of copper and deposit 
by battery. 7. In order to muffle the exhanat 
of a gasoline é@ngine what is necessary, to 

(Continued on page 168.) 
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GEORGIA TILL BASKET AND PADUCAH FACTORY. 

The achievement of Emmet Horton in making a ma 
chine which, working automatically, will construct 
from 18 to 22 peach baskets per minute, is not merely 
a remarkable thing in itself, but has a sweeping influ- 
ence on the culture and marketing of fruits and vege- 
tables, particularly through the 
South 

Probably no industry has in the 
past been more subject to vicissi 
tudes than the growth of fruit. It 
has had to run the gauntlet of all 
kinds of weather and great varia- 
tion In the prices to be obtained 
for the ripened product, while at 
the same time it has been at the 
mercy of wholly inadequate facili- 
tles for securing packages in 
which to deliver the product to 
the consumer 

During the season which has 
just closed it is roughly estimated 
that three hundred million quarts 
of strawberries rotted on the 
vines, because the grower could 
not procure baskets at any price 
to move them to market, and dur- 
ing this seme season it is report- 
ed that in the State of Georgia 
fully enough peaches for ten mil- 
lion baskets néver reached mar- 
ket for the same reason. 

These conditions of inadequacy 
in the basket supply do not dem- 
onstrate that there are not enough 
people who will work for wages 
to make the necessary supply of 
baskets, but in view of the uncer 
tainty of the volume of product 
to be shipped, and the necessarily 
low price at which the baskets 
must be supplied, a good fruit 
season finds the growers with only 
& small proportion of their supply of baskets con 
tracted for, since they themselves cannot tell what the 
volume of their crop will be until close to the 
maturing of the fruit, with the result that there is a 
scramble for basket supplies during a good fruit sea 
son and none of the hand-working machinery is in a 
position to respond with sufficient rapidity to the 
sudden demand. 

Nearly everybody now is familiar with the oblong 
baskets about 4 inches high and 7 inches wide in 
which the Georgia peaches are shipped to market. 
This basket has;become the most freely recognized 
carrier for peaches and tomatoes from southern fields 
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to all markets. The: consumption of these baskets 
during twelve months is now several hundred mil- 
lions, It is a class of*basket which was little used up 
tc six or seven years ago, so that the especial need 
for machinery to make this particular basket did not 
begin to manifest itself until about the year 1900. In 
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the spring of this year ten machines of this class were 
put to werk in the Mergenthaler-Horton Basket Ma- 
chine Company's factory at Paducah, Ky., with the 
reeult of demonstrating, first, the capacity of the ma- 
chine with one girl operator to deliver fully twelve 
times as many baskets per day as that same operator 

could make by hand: second, to 

manufacture these baskets out of 








Emmet Horton and His Latest Fruit-Basket-Making Machine. 


1902 Mr. Emmet Horton, who had made a life-work 
of inventing and constructing automatic basket-mak 
ing machinery, particularly for the handling of grapes 
and berries, turned his genius toward the construction 
of a machine for the manufacture of these particular 
baskets, known as the Georgia oblong till. In the 
fall of 1902 Mr. Horton made his first till basket ma- 
chine, constructing it along wholly different lines 
from any of his other machines, and in January, 1903, 
turned it over to the factory of the Mergenthaler-Horton 
Basket Machine Company for trial, and three months 
later, some slight changes having been made, construc- 
tion was started upon a number of these machines. In 


a class of wood which heretofore 
had not been available by hand 
process, namely, out of gum lum- 
ber, thus lessening the cost of the 
material employed and benefiting 
the product by turning out a bas- 
ket uniform in size and absolute- 
ly free from the objections which 
have been steadily experienced by 
fruit growers with the baskets 
made from the yellow or pitch 
pine tree 

The vital effect of the introduc- 
tion of the till basket machine in 
the manufacture of baskets for 
Georgia peaches can be fairly well 
estimated when it is known that 
the year 1905 brings into bearing 
something like ten million new 
peach trees, within the limits of 
the State of Georgia alone. It is 
figured that at least twenty bas- 
kets of this size are required for 
an average yield of a peach tree, 
thus making estimates of an in- 
crease of demand for baskets of 
this class next year of two hun- 
dred million, and there is no one 
who is familiar with the facilities 
for making baskets throughout 
the southern country who does 
not know that these facilities can- 
not respond to this increase of de- 
mand, even if every existing fac- 
tory started at once to make 





the supply required. It is only by the use of these 
machines that the fruit growers of Georgia next year 
will be able to secure the carriers in which to take 
their goods to market. 

At the factory of the Mergenthaler-Horton Basket 
Machine Company at Paducah, Ky., situated on the 
banks of the Tennessee River where it flows into the 
Ohio, the supply of gum timber is floated down the 
Tennessee River the logs hoisted up to the sawing 
machinery, cut into four-foot lengths and dropped into 
steaming vats where they remain over night. The 
next day the logs, averaging in diameter from 24 to 
40 inches, are placed on a veneer machine, and the 





Twelve Grape Basket Machines at Work. 











The Second Floor of the Warchouse where Goods are Stored. 


GEORGIA TILL BASKET AND PADUCAH FACTORY. 














Two Large Vencer-Cutting Machines. 
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veneer is the same day worked up into baskets and 
the baskets are placed in the drying house to be shipped 
the following day. Thus the ordinary course of manu- 
facture by machine is that the second day from the 
river the log has become baskets, and is on its way 
to the fruit grower. 

Because of this rapid process, the gum timber can be 
utilized; with any slower process it would curl up and 
not work successfully. This fact has prevented the 
manufacturers who make baskets by hand from avail- 
ing themselves of the inexhaustible supplies of this 
particular lumber, which is the cheapest lumber in the 
world. In contrast to it, for the special purpose of 
making fruit baskets, the yellow pine has many dis- 
advantages. In the first place, the trees are much 
smaller, and the cost is about double. In the next 
place, there is a distinct odor which frequently in- 
jures the flavor of the fruit. In the third place, very 
frequently indeed the yellow pine baskets, when newly 
made and exposed to a hot southern sun, exude some 
of its resinous sap, which is of course very injurious 
to the fruit packed in the baskets. Many consumers 
of peaches and tomatoes will probably never know 
how much they have to thank the inventor of the auto- 
matic basket-making machine for this one accom 
plishment alone which enables them to get these pro- 
ducts in baskets absolutely sweet and clean and free 
from all contamination. 

The Mergenthaler-Horton Basket Machine Company 


is making ev- 
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per minute up to a speed of 22 baskets per minute, 
which are the ones now in operation by the Mergen- 
thaler-Horton Basket Machine Company people at their 
Paducah plant. These niachines turn the four sides 
of the basket successively to the stapler, whereas the 
latest machine has staples on two sides, so that one 
turn of the basket completes the work. The company 
is expecting to have 20 of the latest machines turn- 
ing out baskets in good season for next year’s berries,, 
to prevent, if possible, the tremendous loss the growers 
experienced this year, and incidentally to add largely 
to its revenues. One girl operator handles this ma- 
chine. 

The machine for making grape baskets was quite 
fully described in these columns two years ago, and 
needs no extended mention here. In practical opera- 
tion in the factories its efficiency has been demonstrat- 
ed. It is scheduled to make 4,200 baskets per day, and 
actually can be depended upon for about 3,600 baskets 
per day with the varying skill of the operator. These 
baskets are of a much more substantial character than 
the baskets for peaches and berries. They have to 
be made strong enough to travel independently without 
being crated in freight cars. 

Mr. Horton has devoted a large part of his life to 
the inventions which are all controlled by the Mergen- 
thaler-Horton Basket Machine Company. In laying 
out his till basket machine, the basis of his calculation 
is the number of feet which the belt must travel while 


ite 


of the blanks. The form is then further rotated in such 
manner as to cause the bands to be wrapped around 
the outside of the body-blanks at their upper edges, 
and then these bands are secured to each other and to 
the body-blanks by staples made from wire, just before 
they are driven, the nailing mechanism being so oper- 
ated as to give a relatively long stroke when attaching 
the bands to the long sides of the oblong basket and a 
relatively short stroke when attaching the bands to 
the ends of the basket. After the blanks have been 
bent arounc the form by the die and the bands have 
been attached, the die is lowered and carried away to 
one side to receive a new set of body-blanks. As soon 
as the bands are nailed to the body-blanks the basket 
is complete, and the form is lowered to deposit the 
completed basket in a chute, the basket being stripped 
from the form by hooks carried by the upper end of 
the chute. The completed baskets are stacked in the 
chute one above the other, and when a predetermined 
number has been reached, the pile of baskets is auto- 
matically removed from the chute and deposited upon 
a trough, from which they may be removed by hand 
or automatically. 

The form carries band-receiving hooks with which 
co-operate spring-pressed dogs that serve to hold the 
bands in the hooks. The hooks are mounted to turn 
about horizontal axes, whereby they may be at one 
time held up to receive the bands and at another time 
turned to permit the discharge of a completed baskei. 

Gearing is pro- 





ery effort to 
multiply 
ecuipment of 
(hese machines 
to meet the 
rowth of de- 
mand. It is 
planning the 
erection of one 
or two more 
factories on a 
large scale t 
house and op 
erate machines 
as fast as they 
can be con- 
structed, locat- 
ing such facto- 
ries within the 
reach of the 
supply of gum 
lumber, and as 
close as_ possi- 
ble to the fields 
where the 
heaviest de- 
mand arises. 
Florida will 
need during 
the months of 
January, Feb- 
ruary, and 
Maren about 
2,000 carloads 
of these  bas- 
kets, Cuba 
during the 
same period 
about 500 car- 
loads; Texas, 
and Arkansas 
follow with 
heavy de 
mands, then comes Georgia. This article refers partic 
ularly to the important invention of the ma- 
chine for making the Georgia till basket, and the other 
wonderful machines made by Mr. Horton for the 
Manufacture of berry baskets and grape baskets can 
be touched upon only casually. The machines for 
Making each of these different kinds of baskets are 
afranged on lines wholly independent of each other. 
Some of them have demonstrated new mechanical 
principles, and the Patent Office has allowed claims 
for new mechanical movements. 

Mr. Horton's latest improved machine for making 
the quart strawberry basket is remarkable for many 
things about its construction, but its great commercial 
value is undvubtedly its power of delivering over 
20 completed quart baskets per minute. The latest 
mechanism for this machine was planned to turn out 
nearly 40 baskets per minute, but at this speed it was 
found to be difficult to get the completed basket under 
all circumstances entirely cleared from the form be- 
fore the wood for the succeeding basket entered the 
machinery. Consequently to make a machine for 
Steady commercial use, it was found necessary to 
slightly reduce the speed so that to-day the final quart 
strawberry basket machine is being put together by 
Mr. Horton at the machine shop in Elmira registered 
to a speed of 32 completed baskets each minute, or 
nearly 2,000 per hour. The earlier quart berry basket 
machines have progressed from a speed of 12 baskets 











vided which is 
automatically 
actuated to 
move the hooks 
at the proper 
time. Plungers 
insert the 
bands into the 
hooks and en- 
gage a com- 
pleted basket 
and eject it 
from the form 
after the hand- 
receiving 
hooks have 
been reversed 
-or turned 
downward, 
These plun- 
gers, it should 
be mentioned, 
are made to 
swing on hori- 
zontal axes, 20 
that after they 
have completed 
their down- 
ward move 
ment and com- 
menced to 
move upward 
they swing 
inward, so as 
to clear the 
bands which 
have been 
made to en- 
gage with the 
form and aiso 





VIEW OF THE MERGENTHALER-HORTON BASKET MACHINE COMPANY'S PLANT AT THE INTERSECTION OF THE OHIO AND 


TENNESSEE RIVERS, PADUCAH, KY. 


one basket is being made, and before the next one is 
on the form. From this basis all of its movements 
are calculated, and are done with such nicety that the 
first till basket machin he made an suecesstully 
the first day the belt was put on rhis is the more 
iemarkable because this is the machine in which an 
absolutely new mechanical movement is used. 

The same mechanism which is used in making the 
oblong till basket is to be applied to the manufacture 
of machines for making the square California fruit 
basket. 

The following description may, therefore, be con- 
sidered that of a typical machine: The body blanks 
for the basket are arranged in two piles in receptacles 
at one side of the machine, to which receptacles they 
are fed at intervals by automatic mechanism operated 
as soon as the supply of blanks in the receptacles is 
exhausted. A blank is lifted from each pile and de- 
posited on a die, one blank being placed crosswise 
of the other, and when thus crossed the blanks are 
carried by the die into position under a form of the 
general shape of the interior of the basket. Two 
bands for each basket are fed to the form, and, by a 
partial rotation of the form, are wrapped around it 
After this the die is raised, causing the body-blanks 
which it carries to be bent around the form and to in- 
close those portions of the bands wrapped around the 
form. At this time the body-blanks are secured to each 
other by a staple driven centrally through the bottom 


the bands 
which are be- 
ing ted by 
the band-feeding screws. This swinging movement 
of the plungers is obtained by means of rods which 
are made to pass vertically through friction devices 
and which are pivotally connected with the plungers 
at points to one side of their pivots. 

How soon the company which controls all of these 
patents and machinery will be able to enter the Cali- 
fornia fleld is not known. It would seem that an 
equipment sufficient to take care of the growth of de- 
mand for all classes of fruit baskets east of the Rocky 
Mountains would consume all of the energy of the 
big organization for two or three years. But these are 
the days of achievement, and it may be that the Call- 
fornia field will get the benefit of Mr. Horton's genius 
before two years more. The foreign patents on the ma- 
chines invented by Mr. Horton are owned by the Bm- 
met Machine Company and cover nearly every country 
on two continents where timber is grown of sufficient 
size and character to make this class of baskets. 

The inventions in basket-making machinery made 
by Emmet Horton, and before he died, by Ottmar 
Mergenthaler, of linotype fame, constitute an unusual- 
ly perfect safeguard against competition for the com- 
pany which owns them, because no other inventors 
have ever been able to make a basket machine success- 
fully, and Mr. Horton’s inventions now have so fully 
covered the entire field that the company may well feel 
protected in every way by the possession of these pat- 
ents on these great inventions. 
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baffle it, stagger it, or what, to accomplish the 
best resulta without back pressure’ A. Any 
form of exhaust chamber in which the force of 
the exhaust is divided and gradually expanded 
will deaden the sound. 8. What ia the scien 
tifie reason for the nolee at the end of an ex 
haust pipe of a gasoline engine’ A. The noise 
of an exhaust is caused by Ita impact against 
the outer alr. © Is there anything gained In 
radiating surface by having projecting ribs on 
gasoline engine cylinders’ <A Anything that 
expands the alr surface contact with the cylin 
der is a gain to air-cooled cylinders, The ribs 
accomplish the desired extension of air cooling 
surface, 


(9450) W. A. K. asks: What books 
for instruction would you recommend to one 
who whderstands only the rudiments of elec 


trical aclence and wishes to perfect himself 
in the artt <A. The books required for the 
study of electricity depend entirely upon how 
you would study. If you would become an 
educated electrical engineer go to Columbia 
University and take the course. If that Is 
impossible, you may be able to take a cor- 
respondence course at some of the correspond- 
ence schools. (The International Schools, at 
Seranton, Penn., are very large and can for 
nish you a good opportunity if you are de- 
termined to do good work.) It is hardly pos- 
sible by study by oneself to become an elec- 
trictan,. Contact with machinery, instruments, 
and men doing the actual work are necessary. 
‘There is so much which is not in any Look 
which must be known, You say you wish to 
“perfect yourself in the art.” If that has its 
usual meaning that you wish simply to learn 
how to do electrical work, the best way to 
learn that le to obtain a position in an elec- 
trieal shop and learn the art of making the 
apparatus; or in a construction company and 
learn the art of installing machinery, the line, 
ete.; of in a station and learn how to operate 
it. There are many lines of learning from 
which you wust choose one, according to )our 
means, and possibilities, of which you do not 
give ts any intimations. Lastly, if what you 
wish to fearn is electrical science, you can 
then begin with books and study either with 
or without a teacher, though far better with 
@ teacher, You might start with ‘“Swope's 
Biementaty Lessons,” price $2.00; go on tnto 
“Hawkins and Wallis’ Dynamo,” price $3.00; 
take next “Thompson's Ibynamo Eleciric Ma 
chinery,” price $7.50, and his other books; 











| pee pound for any size of wire. 4. Will the 
| ine rease in length of spark warrant an oil in 
| sulation? A. It is not probable that the coil 
| will stand the strain except by ofl Insulation. 
Keven insulation may be punctured 
frequently, but closes in 


| again the insulation 
| 
| 


then the 
as soon as the oll 
is restored. 
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Tue PLanerary System. A Study of Its 
Structure and Growth. By Frank 
Bursiey Taylor. Fort Wayne, Indi- 
ana: Frank Bursley Taylor; London: 
Cc. D. Cazenove & Son, 1903. 12mo.; 
pp. 278; illustrated. Price $1.50. 

Our author firat challenges Newton's theory 
of the moon's stability, on the ground that, if 
correct, it should serve as a basis for generali 
zation, and should yield a law for the stabil- 
ity of inner satellites. This it has failed to 
do. The author then advances a new theory 
of stability which, he claims, does yield such 

a general law. The application of this theory 

accounts for the origin of the asteroids, the 

separation of the planets into two groups with 
the asteroids between, the position of the su 
perior planets next outside of the asteroids, 
the greater masses of the superior planets, 
and the origin of Saturn's rings. The 
hypothesis also leads to interesting explana 
tions of various other facts and phenomena, 
such as the retrograde satellite 

Uranus and Neptune, the inclination of the 

moon's plane to the earth's equator, etc. 


Sysrematic Pomotogy. By F. A. Waugh, 
Professor of Horticulture and Land- 
scape Gardening, Massachusetts Ag- 
ricultural College. New York: 
Orange Judd Company, 1903. 8vo.; 
pp. 300. Price, $1. 

The study and classification of fruits Is 
necessary in order to make possible their most 
prolific development. Prof. Waugh, in his 
new book on this subject, gives instructions 
for the systematic study and classification of 
our various fruits, which will be of 
fruit growers, teachers, and all seclentifie in 
vestigators of this subject. The book treats 
exhaustively of the methods of describing 
fruite, of the perplexing system of nomencla- 
ture, of the practical and scientific classifica- 
tion of varieties, and of the judging and acien- 
tifle laboratory study of all kinds of fruits. 
The book will be found particularly helpful 


new 


systems of 


value to 





follow with “Crocker’s Electric Lighting,” 2 
vols, price $6.00; after this might come the | 
transmission of power, electric railways, etc. | 
There are books enough to last for many years 
of study for the man studiously inclined. 

(9451) C. H, McC. says: Can you tell; 
me where I can find a description of the ap- 
paratus used by Telea to generate the high 
tension currents with which he Was exper! 
menting a few years ago’? I belleve he called 
his machine an “oscillator.” Uf there are any 
Suret_eavents describing these experiments 
pleane let me know the numbers. 4. We have 
published a description of the high frequency 
coll In our Burvtement No. 1087, which are 
will send for ten cents. The United States 
Klectrical Supply Company, Mt. Vernon, N. Y., 
make the apparatus, both for generating the 
electricity and for the experiments, thua fur 
nishing a complete outfit which can be relied 
upon to do the work. These outfits are very 
highly spoken of. 

(9452) O. H. says: Will you kindly 
inform me what is the best protection against 
lightning for telephones, vis.: to protect the 
ringer, coll, and building? Would you advise 
“dead ends” or ground connection when the | 
‘phone is disconnected from the main wire? 
Is the lightning arrester now In use absolute 
protection? A. Lightning arresters, which will 
be furnished by the telephone company, are | 
the best protection for telephones from light- | 








ning. ‘There can be no such thing as “absolute | 
protection” from lightning. Reasonable pro- | 
tection Is all that can be had The usual 


lightning arrester works through a grounded | 
wire to the earth. We know of nothing bet-| 
ter. Comparatively few instruments are now 
burned out by lightning. 
(9453) H. M. says: 
greatly oblige me by kindly answering the 
following questions concerning ‘The 
Thomeon High Frequency Coll” as 
in Sevenwviric AMERICAN SurrtemMeNr No 
ORT: 1. Should wire known as magnet wire | 
be used on the primary? on the secondary | 
A. Tt le better to use covered or magnet wire | 
| 

| 


You will very 


Tesla 


described 


as it is commonly called, in winding all induc 
tion eolls, even when insulated with oil. 2 
What kind of Insulation should the secondary 
of the high tension trans. have? WII! single 
cotton covered do? A. High frequency colls 
are ordinarily insulated with ofl. Double cot 
ton covered wire is to be preferred to single 
covered wire ewhen large differences of poten 
thal are. to be produced. %. Tiew many 
pounds of wire are required for each coll of 
wire on the high tension transformers? 
How many pounds will be required for the 
secondary of the high frequency coll? A. 
We have not the weight of wire at hand for 
the colle you Intend to make. It is more com- 
mon to apecify the number of turns of wire. 
Yeu ean transform turns to pounds approx! 
mately by calculating the length of one turn 
in the middie layers of the coll and muitiply- 
by the total pamber of turns, A table for 
wire will give you the number of feet 
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tlon of many prominent engineers. 


to students who wish to learn about 
from practical self-investigation. It 


will also be of great service to nurserymen and 


more 


fruit growers, as well as of use as a laboratory 


guide and manual Complete instructions re 


garding the photography of fruits and the 
keeping of card catalogues of the same are 
among the valuable features of the book. 


DAMPFSCHNELLBAHNZUG fiir 120 km. mitt- 
lere stiindliche Geschwindigkeit (150 


Km.-St. maximal). Von Dr. Ing. 
Heinrich Mehlis. Mit 10 Tafeln in 
Photolithographie. Zweite Auflage. 


Berlin: Verlag von Georg Siemens, 
1904. 
Nores on Exvecraic Rai.way Economics 
AND PRELIMINARY ENGINEERING. By 
W. C. Gotshall, M. Am. Soc. C. E. and 
Am.'Inst. E. E. New York: McGraw 
Publishing Company, 1903. 8vo.; pp. 
252. Price, $2. 
This book is the outcome of a series of lec 
tures which were given by the author at Le 


tera joints, 
keyed 


figures ne« 


treat of shrinkage and 
screw fastenings, riveted joints, 
and pin joints. All formule and 
essary for an adequate treatment of the 
ject, as well as a_ considerable 
illustrations, diagrams, and 
the value of the work of 
for practical 


pressure 


and 


sub 
number of 
tables, add to 
book as a reference 


engineers, 


METALLURGICAL ANALYSIS AND ASSAYING 
By W. A. Macleod, B.A., B.Sc., and 
Charles Walker, F.C.S. London 
Charles Griffin & Co., Ltd.; Phila- 
delphia: J. P. Lippincott Company, 
1903. Svo.; pp. 318. Price, $4. 

The present volume is intended 
requirements of Anglo-Colonial 
and while we always feel a book which 
textbook 
is hampered, still the present 
excellent 
perfect, and the 
book can 
mend to those who wish to study chemistry by 
themselves. 


to meet the 
schools of 
mines ; 
is Intended as a for specified courses 
volume appears 
to be an 
work is 
clear. It is a 


Typographically the 
diagrams very 
which we recom 


one. 
are 


RaiLway LecistatTion IN THE UNrrep 
States. By Balthasar Henry Meye, 
Ph.D New York: The Macmillan 
Company, 1903. 16mo.; pp. 329 
Price, $1.25 


The aim of this volume is to present a con 


densed analysis of the private and public laws 


which govern railways in the United States, 
and of important decisions relating to inter- 
state commerce The statements and com- 


ments are based upon actual analysis, and, in 


a large part, upon analytical tables of char 
ters and laws enacted in the various States. 
These tables present so many typographical 
difficulties, it was not thought expedient to 
publish them The author is Professor of In- 


University of 
Wisconsin. He has performed an exceedingly 
dificult task, and the book should appeal to 
all thinking persons. 


stitutes of Commerce in the 


| 

CASSELL’S PorpuLaR Science. Vol. II. 
Edited by Alexander S. Galt. Illus- 
trated. New York: - 1904. Square 
8vo.; pp. 556. Price, 35. 

This volume of 
Science is characterized by 
which we had occasion to note in our review 
of the first volume. For the most part the sub- 
jects are confined to pure science, the reviews | 
of applied science being confined to electricity, 


second Cassell’s Popular 


the same treatment 


| photography, and the rifle. The articles are | 
all of them written with a true regard for! 
scientific aceuracy, and are yet couched in 


such simple language that the man who makes 


ho pretensions to -selentific knowledge can | 
readily understand them. Their length, more- 
} over, has been so caleulated that they will 


not fatigue the attention. 


Rapium Ano Rapw-Acrive Etements. A 
Popular Account Treated Experi- 
mentally. By Leonard A. Levy and 


Herbert G. Willis. Illustrated. Lon- 

don: Percival Marshall & Co., 1904. 

12mo.; pp. i105. Price, 25 cents. 
Messrs. Levy and Willis have in this book 
endeavored to give a popular and withal a 
acientifically accurate account of radium. The 
book may be said to accomplish its purpose, 
and to do credit to its authors. It is likely 
to be of interest to the man in the street. 
Although a compilation in its way of the writ- 
ings of Curie, Ramsay, Rutherford, Elster, and 
Geitel, the book nevertheless presents a cer 
tain originality of treatment. In our opinion 





high University. It treats exclusively of high 
apeed interurban railways, taking sub 
ject at the preliminary office 
the probable earnings and expenses, and carry 
ing it through track location and construction 
up to the completion and 
road. Detailed statements of opera 

tlon and thelr computation for different! 
schedules are given, and the economics of such 
Full data re 


up the 
investigation of | 


operation of the 


costs of 


projects Is thoroughly discussed. 


garding train resistance are given | 
| 

Macuine Desien. By William Ledyard | 
Cathcart, Adjunct Professor of Me-| 


chanical Engineering, Columbia Uni- 


versity. New York: Van Nos- 
trand Company, 1903. 8vo.; pp. 285. | 
Price $3. j 
This book, which forms Part I. of the com- | 
plete work, Is devoted entirely to all kinds 
of fastenings used in machinery The book 


theoretical 


is practical in treatment, but the 
side of the subject is fully 
completeness’ sake only, since this side of the 
subject has already been 
by able writers. Both 


also given for 


exhaustively covered | 


aclentific analysis and 


the records of practice are essential to sue 
cems In the design of machine members; but 
nelther alone Is trustworthy, as the former 


predicts only those which prevail 
under normal conditions and ignores the over 
load, the rough handling, or the slight 
dents which the machine may meet, and when 
meeting which, It should not fall Practical 
data show only the proportions which 
atructors have given In specific cases of stress 
and service, and empirical formule founded 
upon them may not give the desired results, if 
the Inherent limitations of these formule be 
exceeded. The problem of design is one whose 
many elements vary continually in number 
character, and magnitode;: and, for its solu 
tion, theoretical analysis, precedent, and the 
ripened Judgment of the designer are required. 
The work has been prepared with the co-opera- 
Its chap- 


stresses 


acel 


con 


anne 


| interested in 


the work may be commended to those who are 


something more than the sensa- 


tional side of radio-active substances. 

Tue Wivow’s Mire aNp Orner Psycuo- 
LOGICAL PHENOMENA. By Dr. I. K. 
Funk. New York and London: Funk 
& Wagnalls Company, 1904. 12mo.; 
pp. 538. Price, $2. 

If anyone expects to find in Dr. Funk's 


book a scientific exposition of spiritualism, or, 
that has not hitherto 
known spiritualism, he will be 
sadly disappointed. What Dr. Funk has done 
is to present an impartial account of certain 
spiritualistic experiences of his, which involved 
the finding of the 
“widow's mite,” through the 
Ward Beecher Dr 


Indeed, anything at all 


been about 


coin, called the 
spirit of Henry 
Funk's disclosures are no 


Jewish 


more remarkable than those of hundreds of 
other Investigators, among them men of the 
standing of Sir William Crookes, Alfred Rus- 
sell Wallace, Prof. Hyslop and Prof. James. 
| Dr. Funk himself makes no attempt scienti 
| fieally to explain the things that he saw or 
claims to have seen, contenting himself simply 
with a mere statement of facts, from which 
the reader Is left to draw his own conclusions, 
Resides narrating the story of the “widow's 


Interesting aec- 
Inen Whatever 
value of Dr. 
cannot but be 


mite.” Dr. Funk 
count of the work of 
opinion .of the 


presents an 
other 
may be one’s 
Funk's 
by his earnestness and his fairness. 
KRIEGSFLOTTEN. V. 
Jahrgang, 1904. Mit teilweiser Benut- 
zung amtlichen Materials. Heraus- | 
gegeben von B. Weyer, Kapitinleut- | 
nant a. D. Miinchen: J. F. Leh- 
mann’s Verlag, 1904. Pp. 341. 

Capt... Weyer’s new handbook contains 
pretty much the same Information as last 
year's volume. We have had occasion to use| 
his reference books more or less frequently 
ever since thelr publication, and have found 


Inquiry, one impressed 


TASCHENBUCH DER 





them in every respect trustworthy and accu- 
rate. Indeed, in some ways his little volumes 
contain information not elsewhere to be 
found. Notably is this true of the general 
data pertaining to Russia's Baltic fleet, now 
in course of construction, to be found in last 
year's book The events of the present war 
have naturally affected Russia's naval posi- 
tion to a marked degree. Capt. Weyer has 
still listed even those vessels of the Russian 
navy which have been destroyed; but has 
clearly indicated their loss, in order that no 


reader may be misled, 
to note similar 
no official 
the damage sustained. 


It has been impossible 
losses in the Japanese navy, 
obtained of 


because reports can be 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


August 23, 19004 





| AND EACH BEARING THAT DATB 


[See note at end of list about copies of these patents.] 


Acid anilid-orthocarboxylic acid and making 


indigo, glycolic, Homolka & Bolszano.. 768,455 
Acid plant, sulfuric, A. Zanner............ 768, LOS 
Acids, forming organk peroxid, A M 

Clover cobRaendehvedvs rise the wen TON, 2 





Adding machiine op il < Dungan TOS, 451 


Adding machine correcting mechanisia, 





Tus ,0N7 





. Ths, 
Lord. 


*. “McBlroy....... 
coupling, T. F. 





Air brake 


pipe 
Alr brake, railway, P. Jacobson..... 











Air motor, Larson . 

Amusement apparatus, H,. 

Animal trap, G. lle 

Auimal trap, J. O. Smith 

| Antiseptic compound, A, 

Auger, earth, N. Erzig 

Automobile, steam, R. H. White.......... 7 

Autemobile steering apparatus, Hoenig & 
MECC OMOUEE Foc cc ccccesces janes ee ay TOS 527 

Ax handle straightening apparatus, 8S. Bb. 
NOONE. nn epee cent cccdere wees THN MO 

Back and head rest, S. A. Weiss ........ 70s, 200 

Badge or button, N. Fisher ° . Ts, l20 





Balls, ete., compound sheet material for 
manufacturing golf, .. Kempeshall . 768,129 
Bank register and remittance abeet, Exline 
CT NES FEI Pe joes eoane, ey 








Barber's turn, J. M. Shavahan 
Barrel, F. Bosken 
Barrel, C. Paonessa 
Basin, catch, T. D. 
Beam, combined 


Bearing, roller, R. L. 
Bed bettom, W. B. White 
Bed, folding, 8S. Holmgren ............. 
Bed or seat, spring, H. & F. Rumpf...... 
i ee eee 
Beehive doorway door, G. W. Jack 


and 
Wagner 
Belt guide, H. W. Brutlag 
Hinder, loose leaf, I. Wide 
Bit. See Molding bit 

ee ch Wen MEO encaveccedsaccsosevese 
Blind rod clamp, J. F. Miller 
Block molding machine, J, W. 





Tos 1h0 


Sanderson. . 










Flock signal and track switch operating 
device, ©. R. Van Trump ..........-- T6S.411 

Boat, life, R. D. Mayo . SO; 

Boiler cleaner, steam, A. J. Schevers. 

Boiler flue cutter, J. W. Faeassler..... 


Boller safety device, P. J. Lockwood, 
Boilers, apparatus for 
Altmayer 
Bolt cutter, R. W. 
Bookbinding machine, 
Bottle, D. all 
Bottle, non-refillable, : 
Bottle soaking machine 
Bottle stopper, T. S. Patrick 
Bottle stopper and fastener, P. McMenamin. . ise 
Lufkin.... 768,007 








Bottle washing machine, E. A. 
Bottle washing machine, C. E. Tunelius.. 768,42 
Rottles, jars, ete., stoppering, F. Lecourt. 768,880 
Rox lid rupport, A. EB. Cox ......- 7 
Braiding machine, J. Lundgren.... 
Brake and automatic stop device, J. C. 

Smith Swueaedntdeasencepenede+ va. shs 768,489 

















Brake pressure m 
ferential, J. Lord 
Brick facing machin 
Brick kiln, C. F. an 
Brush, 8. J. Ballard 
Brush breaker, O. Hatleli 
Brush rack, tooth, G. Howard ....... 
Building construction, J. T. Ryther ...... ++ 768,079 
Bundle tie, S. Walker 
Burial casket, EB. A. Post 
Button, safety collar, L. 
Cand@e, W. Ehrhardt 
Cap, combined tourist 
Fox 





Car coupling, J. A. 
Car door, freight, A. 
Car door, grain, W. L. 5 
Car, dump, O. W. Meissner . 
Car, dumping, A. F. Bernard 768,024 
Car fender, Fraser & Weikly 768,040 
Car fender, L. M. Maxham 768,154 
Car fender, 8S. S. Hawley ........- 768,176 
Car, ete., fender, W. L. 768,277 
Car haul safety device, 768,191 
Car ofr lorry, stock é 
Vaughen et Rep pote Gh 768,248 
Car starter 8. Linderman ...... - TOS, 469 
Carbureting lamp, J. Maton ........+... 768,068 


Carcasses of hogs or other animals, 
paratus for dividing, H. Pratt 





Card case, W. S. Bracktle ..... ‘ 
Card holding and exhibiting device, J. D. 
ERGEE cee dccadsnaseesesess oe 
Carriage top. ding, H. H. Rebinson TOR OAS 
Carrier. See neumatic carrier. 
Carrier system switch, M. C. Richards.. 
Carton, inner seal, L. B. Lee Sesaks aaa 7 
Casing clamping wrench, J. G. Winger.... 
Cement post, C. L. & J. H. Catherman... 
Chain wrench. J. M. Reams ...........++> 
Chair back, adjustable, C, O. Roberts...... 





Chuck, A. North paves pene 
Cigarette wrapper tubes, machine for Insert- ee 
ing cotton in, 8. D. $. Rakowltzky... 768,258 





Clamp, M. E. Hunter ......--0e. cee eee nen 768,281 

Clamp hook, Knit & Sterrett cog Games 

Clock contact device, electric, Carlstedt & 
Gustafson TOS,511 


Clock, electric striking, Carlstedt & Guataf- 
Som ...-. +* +. . eer eeresecees 

Clock, speed, K. TL. MeIntyre 

Clothes hanger, F. T. Johnson 

Clothes rack, J. H. Harrell .... 

Clothes sprinkler, B. Livengood 








Coffee or spice mill, J. W. Kirby .........- 
Coke extractor, W. H. MeConnetl 

Collar, A. L. Willard .. ‘ _ 
Combing machine, ol K. Lee 


Compasses, G. Le Blane 


Computing wachiue, interest, LN. Sweet. 768,089 
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6 ” Concrete floor construction, F. J. Lyons.. 768,223 Iron and steel and b ay’ Ronn g 
‘Star’ ..”: Peete Controller, H. L. Bachman .....-...-...+ 768, 26% of, J. Baxeres 2 
Controller lever step wetten, l. B. Smith. 768,198 Jar, J. 8. Du —" Abie: 
Automatic Lathes pry ba S. - Rg . ERT eee fonaes ateting toe fasten M. Ams ; 
Cross o older, l. WETS cco dctcri vets oe wwe . Patten .. 
Feed Copying machine, letter, W. BE. Peck.... 768,207 K . 
es Cork stopper, M. entuaer 0 900ssesecune 7087301 REVISED and ENLARGED EDITION Katee! yh AL embroidering “attachment, 
POR FINE, ACCURATE WORK Sorn — ee and chopper, 4. Willmana, Sr. 768,168 T ft “ te BE. Thierfelder .........0.. 6.40000 768,008 
Send for Catal B. Jorn husking and fodder preparing ma- — nitt machine thread ch mechan- 
mpi Ac ashag. ae os Be WUMNEEE< vdccovsagessocsvene Beer he Scientific n ons vireular, BE. FE ea enging yes . 768,279 
Corn husking device, J, Barnard 68,1 Kuuckle pin support, & T ae, ret 12,265 
Corner protector, T. Ncherf 768,318 ocolpts, | Lamp, ene atte tte  Tasl4on 
Gotten picker, J. XK. Piper 768,400 ¢ Q € é ~afa and 3/ Lamp bracket, B. D. Hamilton ........ «+. 708,122 
aro TE o Crusing oF pulverizing nil, i OC. n. tenant Queries. * _ ™ — ta og: eee ere 768,173 
Srystallizing apparatus, * vou Seeman Lam all ot raphic dark room H. 
TOOLS : can tote iil Wales ee os, 314 15,000 Receipts. 754 Pages. Do diele cota es eee. 168,088 
‘a older, H. H. Walley .... 68,251 La inea ~ebeooent eleciric, D, J. one. 708,470 
"ATHES , ' Cultivator hiller ‘attachme “nt, — - Price, $5.00 iu Cleth. $6.00 in Sheep. $6.50 on miner's safety A. Wiede fell... : Ton. 
SEBASHIANLAIHEC 6...) AY Sa 768,029 in Half Morocce. Pest Free. pi ah, A SMM kee see, 768 128 
Cultivator, ‘atraddl rT. Hi. 768,263 Lamp, ¥ Incandescen L. Liais 768,382 
Cultivator trip, le row, S. A ‘ a ° 768/254 This work has been re- Latch, re “i King ..... RL Le e6beesdans mg 
STEAM SHO Current motor, alternating, M. Mile 768,337 vised and enlarged, Latho attachment, ee L. im Kabl. . 768, 188 
Current series motor, constant, M. Le- 900 New orm Lathe, woodworking, J. M. Kuebler...... 
ey Ni Vey Siete. 5 jacks sieceeud nals Seaesk caer *. 768,467 Formulas. | tiecr or binder, a. ft, mG. Bockert, 768,158 
§ Current volt means for ‘varying alternat- The work is so arranged Lifting jack, W. A. ae Soe nicune . 768,182 
ing, J. WB. ‘Woodbridge PLIES RNS IE es = 768,354 a5 to be of use not only to sighening arrester, c. A. Rolfe .......++. 704,196 
Toled Cushion frame, A. P. Morrow ............ 768,006 the specialist, to the] Li n, for facturing pat- 
0 Ohio USA! Cyclogerantolidenacetone and making same, reader It should « rned, P. Blaubach thbuwahenses 768,211 
Merling & Eichwede .. be 768,389 ve 5 erase iY tea f Liquid dispensing apparatus, coin controlled, 
Desk attachment, W. B. Bridges .. 768, 168 works tull Oh "Ree pagste se 768,500 
Ce Vul 4s Co Digging or dredging bucket, W. 8. Fergu vineel tents will log ys, O. I. Raymond .....-.6cseeee bP 
son... ‘se 768, ag Wagon bonk block, J. B. Capshaw.... 560 
Can Iron Wor 1a “He Govteen, ‘door closer and check can ae a Ae ke chenay ave Koon for weaving pile fallen, W G. sag 
or opers x. A. a Reocene . 768,15 pedia may obtain WT wusetivessbanreeees 68,223, 
—_———— Door check and lock, Kalb & Berger........ . 768,528 Loom for TATE velvet, W. G. saree 768, 222 
Veeder He ai ie ei ‘toon apranpix, | oun Kiam spring mhtaion 6 
Draft equalizer, W. 8S. Livengood ...... > 768,582 Price, bound tn cloth, $1.00) room sheddl “mechaniam, ©, ¥. Perham... 
Counters Draft equalizing mechanism, P. Hanson. . 768, post paid, Loom shuttles self-threadin Fy 
aoe goer and bufling So gg ee P. Hien.. 768,458 eames rege aged Se at, e 
ist reciprocati rawer, box, or receptacic, hardware, etc., x a ne . * . . : 
movements oF revolu: H.'O, Amundson ........ vecetseeesse 768,962 TWENTY-THIRD EDITION Mall bos, Bl. Walsh ......0....cccccc0. 
tions, Cut full size Deodges, aeeees eutter for hydraulic, E. veasee EXP RIM N A I N eames —s: be Dittmar é vege de a 
. " OE a ah nid aes cons 060s tbe sed a seratcher, © . Wilson .... 
Bookiet Free Dricr track construction, W. P. Hussey... 168,468 E E T L SC E CE Mechanical movement, B. Hall, reissue 202 
Ft : Drill sleeve, R. A. Lachmann ............ 768,186 " Metal from ores, extraction of, C. H. Webb. ee aD 
oeh Sam,” Salle sal wcthing’ aackion.©. Ones. 908008 By GEORGE N. HOPKINS OR ee ae 
rsd AD PRONE Dynamo or motor suspension, ‘M. Moskowitz 768,302 | Revised and Greath Enlarged. 2 Octavo Volumes. 1,100] Milk can fastening and sealing device, R. ‘és F 
Cyclometers, Odometers, Eggs, cream, vegetables, etc., beater, mixer, Pages. 90 Tilustrations, Cloth pon id, ME tid, GaSe ob ke vs 0 0b 60.04 66.40 cb RE 68, 408 
nino and masher for, W. Sturma .......... » 7en.one we ee, fed tenn Post paid, ck wo Miter box, Polk & Toate hws ddbbevceetges oe» TOB,361 
Electric battery, P. J. Kamperdyk. 768,372 Sola iter box ¢- Me 6 debh pas yn. Geen «« 768,487 
8 OAD F az | Blectric cireutt ‘breaker, Lloyd & Wright. - 105,84 per Vatumet Hal» Morocco, Sane StF I OOM Gina 4 esas oss ioccnve thee ir: wo a 
TAKE TH hy 'LA o Electric conduit box, D. Shea ............. 545 OM, 
MD cEhot Is FAI mioetee en, M. 8S. Horton ...... - 768,5 BXPRKIMENTAL BCIENOR is, 80 well ieee, te 
t a 1 Special | Electric cut out, J. ©, soevee OG many of our ers tha s hardly necessary 
komen, Maton and many mural priie on or Opplt- Electric furnace, C. G. P. de Laval .. 768,054 give a "a sescrip 
cation a So locas anne, e R. B yee. pence Age. —_—_ meter controlling means, W. H. wonnie fils wor a S oe 
si N. ¥., “ tone, D.P.A., MD: ceed don cs ans eebk ceo ws sas « 344| _—ua[/ i w“£_ «decided some months; rup ..... 
is Broadway, New Yo rk. 43 coats Electric snap switeh, N. Marahall ...... 708.474 ago that it would be 
Electric switeh and circuit breaker, C. E “i on So signers a 
Carpenter .......... ‘ 768,2 
EVERY PART OF THIS DRILL Hlectric switch and cireuit breaker, A. J. ves in ‘gsevveries 
has its voice in the matter of perfect work. Electrical indicator, L. Hi. & G. Hi. fan. _ a Ria vnce lant 
, ME én e cacnheeee , shies 768,240 
Goodell s Hand Drill Electrical selecting or individualizing in was oat a 
embraces features never before used upon strument, W. S. Burnett ......2....6.. 768,558 wonderful develop 
conte of this character. Double gears. Two Electricity meter, A. Blanchet 768,557 ments in wireless teie- 
s ya — Capacity to % inch. Electrochemical apparatus ‘contr * wana 1 Sor qe 
, y ritehle ..... j “on 768, ve 3 
Re a ee Mlacticmagne tte awit 1, . E ers 768,549 fore, that a good deal of Nut tappi 
i, * , . x nN Stew new 
Greenfie d, Mass ee: Electromagne the switch, 8. B. Stewart, aa al miided tothe. work ‘ 4 Nut each, 3 
|; Embroidering machine trin mi I h nian, Oil can, A. 0, Bo’ y 
SOMETMING EW) mares sects ii winch, Sept bstetntn d|Ut Gain de, Ba Whi: Sa 
y End gate, A. J. Alien .. ers ‘ von te some pages Olling device, Ferris & Roussean........, OCS 
Ps ihe IGNYT mm pees no Engine, W. 8. McKinney ............. 768,068 been oaeel bn ne Oven, drying, Suppes & Phelps ......... 51: 68,203 
engine ‘pte ees oot the bandie | Engine cylinder, steam, A. L. Williams... 768,105 count of the increased | Package, paper fastener, G. H. CHUM........ 68,423 
produces a large apark | Engine starter, gas, G. S. Billman........ 768,506 size of the work, it has Poceas candies, ete., machine for, B. 
one of these ignienae andl savetrou- | E@sine vaporizer, internal combustion, C heen necessary to divide F. WIRES Sh b.090> cer vebens teseeee,s 708,108 
ble and expense with batteries. | es ONE. ck nekaswes app oe See. 768,426 it into two volumes Packaging machine, candy, BE. F. W. 
We carry a full line of Magnetos, | Exvelop, W. W. Ormsbee, Jr.............. 768,340 handsomely bound tn i PE EIR tT ES . 168,104 
Dynamos, etc. Write for catalog. | Envelop feeding machine, E. Meier . . 768,475 buckram. Packing or cushéon for shipping purposes, 
Essence extracting apyaraiee, E Hand. 768,575 Joe “WHOMERE ccc cchecresddene teens eens 768,404 
THE CARLISLE & FINCH CO, Excavating machine P. Gordon ...... 768,362 Packing ring, jeinted piston head, J, 





233 E. Clifton Ave., Cincinnati, 0. | Expansion bolt, J. dewking ----....-..-+. -: Fombia | Prac tical - Pointers Sutnete Cistbines i) tb: Meet ee tenant 


Explosive compound Ceipek BR. Hines .......-+. 
Painting or liquid coating machine, auto- 


Complete Electric Lighting Plant ee Sone Seis =: 708,48 | F or Patentees gan i FA Rr pian 
sonal SEE. Fabrice with, Suid tiniances, iinchine tor 1 Ay, ti? Semper edveerenedim mtg 
oh A ES Eee eA Tee in eee ee ee te pareeen | eee ae 
pee ge ogg ts Farm implement, A. R. Jeffrey... 02.0...) 768,450 THE SALE OF PATENTS. Paper, making, It. 8. Case 00... kes 788, 422 
first-class guaranteed outfit. We Feeder, automatic boiler, N. F. Roadhouse, 768,542 ao} Mocitatinn Fd the Best Methods Bmrloves by the | Paper making machine, B. bf ay : 





wind for any special purpose Fence lightning stay, Reynolds & Jenkins. 768,077 nventors in Handling ventions, | Pe at bs ks, manufacture of 

oe order, wally without extra Fence post, L. Kypke .. 768,231 By ae A. CRESEE, M. E. on ed eta ereeiaas Seat? 

caer ty machine for weaving diamond mesh, 144 P ’ "en "one ‘pencil tray, D. C, 
agen. Cleth, Price, $1,008. Pen. drawin 

mn, x. G. Schoenner.. 


Balletin No. 3, 


Send fi 
The Eibridge Electrical G. W. Whittington ................ ” 768,102 




















ig. CO., Water Street, Filter, Selg & Guntrum . wees 768,546 —— Pen, fountain, A. Kberstein ..... ; 
El » N.Y, U.S. A. Filtering aaparaten; R. B. Turner......... 735,008 e fon nang ©, 4, peas : 
Finger ring, G. W. Hutchison ........... 68, m, euling, HB. A. Bagby ...0-0ssseve-eee 
THE MIETZ ¢ av weiss KEROSENE Fire kindler, G. H. Lotepike.............. 768,388 e Mechanics Photographic Sim holder, M. L. Schoebel.. 768,080 
Firearm sight, K. Tideman .... 768,491 Plano toning hammer, F. EB. Hi. Goode- 
sen eH. P. and GAS EN GINE Fireproof floor.or ceiling, J. Kahn..... .. 768,285 : OUT ha ciicccnténdcaed aanawessveae eae 708,447 
ras KEROSENE cheaper and | pish and game trap, combined, T. A. Cas- Picker. See Cotton picker. 


fend for 
Catalogue. 


water than gusciine. — Autsuutic, sel 768,267 Pile fabrics, mechanism for cutting loops 

simple, reliable. Ne electric bat-| a 3. le AER or ma eu rs . G a Ob 
tr - erfec' Fish book, J. Hedlund ...............-.... 768,401 of, W. G. Hartley... .cccresovsecnses 708,225 

tery or flame used. Perfect reguia- | © « te ay iste Ton 











tion. Belted or directly coupled to| Fluid tank indicator, F. E. Ballard et al.. 768,100 Piling mechanism, . © scvecve oo+ Te eae 
dynamo for electric lighting, charg- | Flushing apparatus, J. Denton ............ 768,215 aint, “ | ons one Pinion honsing, J. (HOOT BO. 66 eee cseeeee GK, 6 
“fi storage batteries, pumping and | Fluting device, H. S. Peuse ...........04. 768,072 ‘This book bas ea ona “¢ fn one Pipe coupling, ©. Elsenhuth......-...... 768,300 

1 power ny Folding box or crate, P. J. Healy......... 768,125 ——_ tion ftp eoptee ha been | Planter, check row corn, Sechler & Kngel- 

198-138 i. Sr. EXs, aie Folding machine slit, H. K. King.......... 768,376 ordered. It is by far the ‘ Ee CEE EE EEE eee oe » 08,081 
abert EP BY RNMENT. Fuel Ba 8 eer ti ae aid wig aca Fosse er cebject ever offered at . tactic material, ‘peghioe “om ‘ making oes eae | 768,127 
Wighest Award, direct coupled | Fuel feeding apparatus, fine, M. Prigga. ... 768,482 such a low price. It tells; Plow guide and draft attachment, L. W. 
eld Med ig Exposition, 180, Furnace skip war or hoist, blast, 8S. W. 3 808 Poke pod mane oni = : ee a ey Ee —s 

a ‘an American Kx- > t : ew op a "ne t wm, ©. Barter s.isivse 68,000 
pomtion, 1901. Geld Medal, Charleston, +» Exposition, 1902. | Furnace stop nail chnateie de vice, ’ blast, 8. : —at f yr ig ts will Pecuents pene apparatus, C. Hi, Bur- 
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Fuse link, E. L. Simons .. Preece | muc Potato dropper, J I. Smith ....s0-s sees TOBMNT 
Galvanic battery, A. J. Jac obson eepec . 768,180 Ds rtisings with» your Power transmitting device, 1, ... TOR,0n6 
Game apparatus, ©. K. Probes. eeees iving contents—the cirou- | Power transmitting device, G. ‘ -- Tas14 
Game apparatus, Norton & Mare BeOS: .39T jb cost only a cent-the| Printing press attachment, L. / : 768,023 
MARINE and MER Garment hanger, J. 8. Gager .. SOROS book $1.0 postpaid, Ifthe) Printing press paper feeding | 

Garment holder, T. J. Fearns > eee ee 768,087 book could meet re face J. KE. Tueker . OE = ra 768,247 

M | O RS Garment supporter and fastener, J. H. & I to face you would be the! Printing press LA mpan, guide, and holder, 
Taylor .... ; ‘ : AEE 768,092 a to peroeee. ba - ee J. W. Aller pee teeee emg 
] Gas cleaning apparatus, electrical, C. G large edition js almost) Propelling device C. A. Manker.......... TOR0%6 

2 and 4 CYCLE Hardie ve ma _ SS ihe wie 768,450 gone, order to-day. eatadanes KE. are eioanes . 
ape ~ SS ae = Gas, manufacture of carbonic acid, W. J Pulp article, hollow, J. H Rivers........ 708,407 

in all, henge it Word. Knox . jovies “e 768, =~ | 370 Pages 226 Engravings Price $1.50) Pulp articles, apparatus for forming hol 
Launches in stock Gas valve, safety, P. L. Salemi 768,48 low, J. H. Rivers . steceeneres THs, 40 
Send for Catalogue. Gas washing mechanism, Hunt & Dole Oo | oe | Pulp artecles, forming hollow, Z. wal: edi ase 
Gases, utilizing waste hutt ‘ | ere are 

PALMER BRON, Gaselier, R. 'T rris a APPLE TON’ Ss j { ticles, machi for forming hollow, 


Gate See End « Wl Rivers 768,208 


Cos Co ‘ we, 
New York tice. I 1) fiery St. Gate, W. HL. ¢ iit! | Pul } 
jate, in 1 Tt p. forming Etompers, ete., from fibrous, 
Gate, W. i clach 3 Cyclopedia of Applied Mechanics, 5, Syria aeons, ts. team ven, ‘nibh 
H he Franklin Dynamo Gearing and controlling means therefor, Pulp seem, appasetas for tre renting, J a ven20 
riable speed tr ission, T. B. Re WOON vducesacsseces eG, bie 
Furnished in parts for amateurs to Me ‘ ttenivtes te “ » 768, 148 A Magnificent Set in Three Vols. Pulverizer, sotl, J, EEE a SH 708,170 


















































nel é% , 
pus \ovvolta Just the shina for ex Glass vensel, sectimal, W. B. Fenn...... 76x, 440 | Handwmely bound in hal maroceo, euch volume contain- | Pump controliing means, W. | Small. .... TK,4R8 
ments or practical use, Will | Glass working machine, 1. W. Colburn.... 768,034 (ne over Eee ee ae near” a Ty» Oe ata ine: ‘or alr, Water, or other fluids, rotary, P 
rive sewing machine or onal Glue or size, manufacturing, P. Fargas Aitken, relmaue 2.6... 66s ceses penne 12,250 + 
lathe, or light six 6-candle lamps. Oliva .. i , 768,274 i | Offe ! Pa 9 beads, bushing for % WwW. A. 
Rough castings, $3.60; partly ma-| Governor, centrifugal, ©. A. Faessler .... 768,273 "gpec a r : 748,000 
chined, $6.00; parts all machined, | Governor, gasclene engine, D. C. Stover.... 768,158 », | Bumeing yp A. ©, B. Rateau.... 748,076 
ready to assemble and wind, 96.503 | Gravity incline machine, H. C. O'Bleness. 768,235 eretofore oe dy't4 Punch, hand, G. A. Wuber ..... 0.6. .s00e0- 76x,126 
Biue prints and directions with each | Grinding machine, twist drill, C. A. Chan price 6 thls Pyrazolone compound and making same, M 
set. Send for booklet No. 9. dler é r .. 768,082 fewg than mer, een 1 Overlach 768,398 
PARSELL & WEED. 129-181 W. Si«t St., N. ¥. City | Guard, safety, W. K. Page....... ... 768,480 ~ 48,4 BY } Py rotect mate signal alarm and burning ‘torch, 
- ———« | Gun, spring, R. Braun ‘cea nee . 768,028 — e bave se 3. C. Moore 768,008 
* 5 Harrow, T. G. Davis . ; er cured a al ed). | Ball cna Kk. G. Thomas sveceeedyee, Cae 
Induction Coils Harvester and thresher, L. B. Mack 768,471 tion ‘of tithe valuable Rall joint, J. J. Sulkey .. soe ete aa 768,087 
Hay rake, adjustable, W. F. Reed ‘ ap work, os will box onan’ Tad atonins frog, continuous, W. H, oon ins 
Hay raker and loader, W. J. Cook . Ths, ship, prepaid, . Elite : 0 cop hs Sab d ene real 5 
nay Aosaruunans Has rv 1 lig L. M Cosey . 768, SEs unseo volumes to | Railway rail connection, G. J, Maringer.. . FOR,OGt 
Seas Seeg- Hay unlording device, Crawford & Higby. T68, address in the! Railway rail fastener, G. W. Smith..... 768,24% 
raphy. Special Headwear, B. Brown . 768,366 ited States Or) Railway rail fish plate jatet, W. F. Boe 
zone Spark Hitching device, J. B. Sweetland + Teas on receipt of Ca a Re re en 
0 or Auto- Hoop tightener, tank, H. Notthoff .. T68,1 iiway rail, metal, J. ‘oug Oe PE: ao 
mobiles and Gas Horse checking device, F. Rudolph 768,078 S1 2.00 Ral way spike, |. Copeland..........++++ 768,017 
Engines. Horseshoe, R. BK. Price 768,237 purchasing se fiway switch, F. L. Maurer........ ++ 768, 187 
® Hose binder, McIntyre & Bagshaw : be 4 ue pan bl aa rahe ewttes., » ae ® . Y ws ra 768,507 
Ss. RITCHIE & SUNS, Brookline, Mass. [iese repairing lining, J. McKinley 768, ; * ai switches, apparatus or mov og or 
« aaa ES _...._—swifwot water heater, C. ¢ Longard . 768,386 Sy ie aT shifting, i Uy. NEE os n-53's0.5 vous 768,204 
liydrecarbon burner, T. Simon .. 798,166 + the great witel has been tes- Raliway tie, Kimball & Doyle | cehoadienes TOK, 14 
DRILLING Hydrocarbon burner, P. Ulmann 768,352 Cagis rp tg nearly this Railway tie, BR. R. spews sondeon? ceevee TOS B49 
Hydrocarbon burner, Hunt & Mirk .768,367, 768,968! work- oe ene and po phen om Seo a. to esti. | Raflway tle, W. Frazer ........06e5eeeene 708,443 
Hydrocarbon burner, N. Edwards 768,525 | mate ite®value to them in their work by mere dollars | Railway tie and rail. Moisdion device, cyin- 
Machines Incandescent filaments fan mantles, manu- = and cents. » B. og J . ?. a. eee ges, a 768,448 
facture of, A. M. Platasett TOBA atlwa rac ra 1 rth tringer, ’ 
Over 70 sizes and styles, for drilling either deepor | yi, ating tentvomeet WB. Potter 70R 243 5 | So Aaa $1 1 extra for expremage to  Binglond and the ( ‘ott: gh © supporting stringet, Hi. 
shallow wells in any kind of sotl or rock. Mounted Ink font, I. L. Davenport 768,522 | {9 Special circular of contents of these volumes eent free | Railway track the ‘plate, J. Snetder . T6R, 156 
14 Wheels or on sills, With engines or horse powers Inkstand, J. F. Fitesimmone : 1 71m, 174 | Railway train telephone and sign 
Ftrong, situple and durable. Any mechanic can Inkstand, G. J. Sengbusch, reissne MUNN @ CO ratus, B. W. Sneek ; -»» T68 DAT 
Operate them easily, Send for catalog. Internal combustion engine, L. Bayer.. mI 16 bd Range. gas, Millis & Fiske ... . 768,380 
WILLIAMS BROS., Ithace, N. Y, Interrrupter, E. W. Kelly ..-s++essecsese+ 708,288 361 Broadway New York City | Ratchet wrench, ©. B. Gracey 68,220 





























v 
en or others, A. Bopp 768,026 
foreign gas extrac- 


Edison Gold Moulded } 
Phonograph Records 
Thirty-five Cents Ea 





The acme of luxury, 


W. La 
Rolling mill ‘lending spindle and coupling, 
M. 


eeecaenerece tet ae ere ee 


seein tapers 


M ppes 
ooune mil ‘shaft coupling, M. M Suppes 
. Loeble 7 


_—, oapmagatta harness, > 








ANY ONE MAY NOW OWN 
AN EDISON PHONOGRAPH 
THE UNRIVALLED ENTERTAINER 


Serew driver, T. W. 
Twa J. B, Wussans Co, 
GLasTONBUR . 

















cows, _imachine feed m 








eve ywhere or write for Booklet to 


ATIONAL PHONOGRAPH CO. 
== Oran,jo, New Jersey 














Bheet po pipe machine, 

















. ye og to +2, 3.2%; No. 3, capacity to 
T TOOL CO., 75 Sherman St., Boston, Mass. 


The Apple 
Fer Gas Engines, Launc 


Ne more belt, battery aad comeetates 
F 


Ship's course indic ator, = 








Muneliog end recording aystem, 
train, Wood 





ore: 
~ apa Send for ful! partica.ars 





Signaling, submarine, 
Signaling, wireless electrical, 
Signature ae | machine 
Bignat 












Do you want an automobile you can drive 
year in and year out without constant 
worry? Do you want a machine that a 
few parts, and all of them instantly accessi- 

ble? Do you want to understama intelli- 
gently the operstion of every part in an 
bonr’s time? yom wan’ fo buy any 


one of the six pis he 


Regier’ Wawetng 
Cars 
Model “Hi” $850 oye meprad 


——— “H.” here shown, will carry four 
anywhere any car can e It bas full 
pataete 8 ange io two »werful brakes, 28-in. 
wheels, 3-in. tires, 81-in. wheel base, large 
evlinder, 7 sosmat h. engine, two lamps 
and horn, detachable onneau, and sells tor 
only $850 at the factory. 
Six different models, #750 to $1,350 
at the factory. Write for new Art 
Catalogue and “A Little History” 
THOMAS B. JEFFERY & COMPANY 
Kenosha, Wisconsin, ae 8. A. 
Chicago Branch, 302-34 Wabash Aven 
Boston Branch, 145 © Gdibes Avenue 








oe Pu Electrica fe. Ce. Spar 


apeating pic ‘kled | or tanned, 
id 











Soil treating apparatus, 


Send Fur It To-Day 


Menigemen ’ ee . Tool Catalogue 


DEAL STEAM STAN 


Will pulverize all kinds of milling 
ore. It is economical in the use of 
power; will reduce to forty mesh 


Spark arre ster and fuel saver, 






Spinning and twistin 
te steam or compressed air 
installed at small cost 
efficient for large or small plant. 
Prospects can quickly be made 
paying properties by the use of 
The Ideal Stamp and suitable 


MONTGOMERY & CO., Qutuning ‘or + twieting machine 





Spirally wound tube, 


PUMPS ‘AND ENGINES. 







{ the rotary pump 
al, Trustrated with clear draw- 21 Park Row, 


Large Contracts 


Solicited =] 


Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con- 
tracts—such as sheet steel stamp- 
ings, general manufacturing and 
machine shop work. 


Pope Manufacturing Co. 


New York City 











tations Cou forms of THE IDEAL COMPANY 


preducing open hearth, 
apparatus for erecting 





























The Hendrie & Bolthof 
Mig. and Supply Co., 


STEEL ROLLS 


>| 
for flattening wire for all purposes 
G3” Send for Catalogue. 








ORIGINAL BARNES 


te Teint Drills 


1904— Tonneau 





Stringe a inetrume nt 


Switch and lock movement, 





1999 Ruby St., Rocktord mM, 


Two Models 


Haynes 


AUTOMOBILES 








BLAKE & JORNSON, 
| P.O. Box 7, WATERBURY, CONN. 





The Brennan Motor!’ 


IS GUARANTEED 















t* rposes. 
y are oe and rid to run. 
+ Syracuse, N. VY. 





BRENNAN MOTOR CO. 


BARKER MOTORS 


Have more good points, fewer 
rts and roquire leas atten- 
~ A. operation than any 


> ieetii Valves, Speciaitics. 


Tire heating mac hine 





| Acknowiediced te be the Di 
capacities. Write for catalog. 


| THE ARMSTRONG MPG. co., Bridgeport, Conn. 





THE BERKEFELD FALTER 


The Stand 
The only titer removi 
and cholera bacilli 











IMMEDIATE DELIVERIES 


1904—Light Touring Car 








EB originated the two cylinder opposed gas 
} engine the only simple engine free from 


vivration) and have brought it nearest to per- 
fection. Others have imitated but never equaled 


it. Get the Catalogue. 


Testeo and A 
Baci erioiogicte ail over the 

world @ greatest invention in the fil- 

ter technic ouring the last ten years. 
The fitter gives water in smal! and large 
quantities according to the sizes, 
ter cylinders sterilized by 








C. L. Barker, Norwalk, ct. 


Lackawanna Motors: 





HAYNES-APPERSON CO., Kokome, Ind., U. S. A. 


The Otdest Makers of Motor Cars im America. 


Members of the Association of Licensed Automobile Manufacturers 
Branch Store 1420 Michwan Ave. (hic “e Agency for Southern 
Califorola: J. A. Rosweree:, Los Angeles V 


Send for circulars t» 
a. FILTER CO. 
edar Street, New York 


‘Se Yankee Spark Pius, $2 


FOR GAS SES 


Cannot carbonize or short circuit. 
pression end cleans point | at Pay ex- 


are Simple and Vailveless. 
start and easy to operate. 








The Best 
Dry Battery ° 


Cut shows Lackawanna Reversing 
Device attached to our 6 H. P. marine 
motor. No reversing gear necessary 
aoe WANNA MOTOR COMPANY 

51-41 Letchworth St. 


Che Scientific Tianae 


: 


Tubing or pipe joint, 


.7? 








e Autemaehiie. Bicycle ond Motor Boat, 
Big Free Catalogue 
2 Pask Piace. New Yrok ! Electrical Manufacturer 


eeu 





» AuTomosILE Excnanen, 401 ‘renklin St., Buffalo, 
See Our Exhibit at the 1. Louis Fair. 


[Besbe Soest Cell 


H. BUNNELL & CO. 


Tou Wal ind information Cheap? 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 

SCIENTIFIC AMERICAN SUPPLEMEN® articles are written by 
men who stand foremost in modern science and industry. 
SvUrrvLEMENT costs only ro cts. 
But the information it contains may save you hundreds of dollars. 

Write for a catalogue of SUPPLEMENT articles. It costs 













Supplement 


OF SEPTEMBER 10 











LOUIS FAIR 


Vehicle or running on roads or pg motor, 





Royal Sleeping Cars in 1842 and 1904 
New York State at the Louisiana 
Purchase Exposition 


The Largest Dynamo in the World 








nedpipniieee inicio hadieee-adeupeande ened aidet one eer Ee 


ak machine, coin controlled, 


Each SCIENTIFIC AMERICAN 


bide 
=+'t 












— 


pote. a = w. 





Act on this suggestion ! 


MUNN & COMPANY 
361 Broadway, New York 



















vstern New Ve <" Agents 
Ve 


_ AUTOMOBILE 


Naerven.. 





2 Park ou. New York 




















: Scientific American 


SEPTEMEER 3, I904. 








—_—_—_ 


Cur system of training by mail 
ands held down in agg ys 0 w | 
salaries and sit 


chauieal eg 

1c4l Draw lectric Li izhting jectric 
ELECTRIC: fa ENGINEER tiNsTtT CTE, 
A, 40 West 28rd St., New York 


BLISS ELECTRICAL SCHO 


Offers practical course 

« TRIC. ITY pm J in on os ear. = 
struct Dynamos, Motors 
tember 28. Send for Catalog. 








L 


actually con- 
Twel/th year opens Sep 











ly 
[1 











Woven bag, Knibbs & Sterrett.......... 768,378 
Woven fabrie for pF BE emg ete... Lots 
NOON hs ko bikcos 6 dapesiga kaos eae 68,387 
wees machine cutting mechanism, ©. 168; 
Wrench, G, Purneker ..,.... 768, 
Wrench and pliers, combined, BE. L. “Thomp- 
hh. WEE ee 768,161 
Wartzilite, treating and dissolving, F. M. 
WOE > oi tenceks da¥n dbeeeckert caus +++ 768,101 
X-ray tube stand, G. R. Hogan .......... 768,048 
Zine or other sulfids from their ores, ex- 
tracting, G. D. Delprat ........+. «++ 768,035 
DESIGNS. 
Bow! or similar article, C. E. Haviland.... 37,007 
Clocks, pictures, or similar articles, frame 
for, A. DB Beageh cvcccccscessestenste 37,104 
Cup or similar article, C. E. Haviland.... 37,006 
| Dish or similar article, C. E. Haviland, 
37,101, 37,102 
Jug, pitcher, or similar article, C. E. Havi- 
lan * ‘ 37,008 
Pencil holder, MW. 06 cs ncpesiz cca 37,004 
Pitcher or similar article, C. E. 
37,100 
Plate or similar article, C. E. 37,005 
Plate, Seas, or similar article, (. 
oe ° ée weererey ta: 
TIE cg stand for artic les used in, J. J. 
Navo ontes on sons aeeecesetcoesd ae 37,105 


Remington 
Typewriter 
reduces expenses by its 


capacity for work and smal] cost 
of maintenance. 


Remington Typewriter Company 
327 Broadway, New York 





| 





' The Only Real Typewriter at a 
Low Price 

It combines UNIVERSAL KEYBOARD, sTRONK 
MANIPOL ONG. MIMEOORAPY STENCTL CUTTING ‘ 

VICTR.E WRITING God INTERCH ANORABLE TYPE. 

The Postal will be sent on 1 week's tr‘al, 
Wrre for ow Beek let and Installment Plan 
REMOVAL N'*TICE 
The favor which the Postal has met since it 
first appeared on the market 18 months ago, 
has necessttated a larger factory, which we 
now have at Norwatk, Conn. 

The Po: ta Typewriter Co., Dept. 1°. 
Main office 
Sa'es- ( 1140 Broadway, New York 
rooms | 115 Dearborn St., Chicago 


Rellable Agents Wanted 


& fa tory, Nomwatx, Cows, 








ELECTRO MOTOR, SIMPLE, HOW TO 
make.—Bry G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to as«ist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from « battery, and 
which would have sufficient power to operate a foot 
lathe « machiue requiring not over one man pow- 
er. Wit 1 figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. G41. Price To be 
bad at this office and from all newsd 





WE BUILD MACHINES 


We have the advantage of having a large and 
perfectly appointed shop in a town where ex- 
are very light; and our customers profit 
We are expert designers of experimental 


fit it 

machinery. and are equipped to manufacture tn 

quantities. 
MA 


RVIN & CASLER 
eg Y. 











. KENT POCKET METERS 


Automatic Volt-Ammeter 
's designed and calibrated espec- 
ally for testing batteries on gas 
dine automobiles and launches 
ind for any other use of like ca 

pacity. Accurate and substan 
tial. Ampere reading made sim- 
ply by pressing button. The 

most convenient and com>lete 
battery tester on the market. 

Volt-Ammeter 86.00. 

Atwater Keat Mfg. Werks, 110 N. 






Amperemeter 85.09. 
eth St., Philadesphia, Pa 








50 Years’ 
Experience 





fon may 
rtain our opinion free whether an 
tentable. Communica- 
al. Hanabook on zaoate 
Idest agency for nag 

Patents taxen through MUNN % 0. feoetve 


Anyone sending a sketch and deecri 
quickly asce: 
invention is probably 

tions strictly confident 
sent free. 


Special Notice, without charge, in the 


A handsomely cir- 
culation of aay mameies week Goes: 
year; four months, $1. Sold by 


parts and pleces’ therefor, certain 

named, International Harvester Com- 

pany GC DIGI doc os ccassceavasseses 43,238 
Baking powder and aanmeted <n Southern 

Seda Works Co. A ES ne EAM 43, 22% 
Boots end shoes, leather, W. A. Weis. 43,220 
Car doors, certain trimmings for fre ight, 

Camel Company .........-+.++ 5, 43.2387 
Cathartics or laxatives, N. D. Haskell. . 45. 33 
Chemical compound for rtain named pur- 

genes, J. Ti. DOO ..ccctcsccaresis - 43,229 
Cutaneour preparations and remedies, R. 

Vek goed ceen taba toncncinesngee vale 43,227 
Flour, wheat, N. Blauste wen wweseeee ene 43,239 
Fruit syrups and extracts, crushed and 

glaced fruits, Pohlman-Kipp Co. ...... 43,224 | 
Leather, lace, American Lace Leathe  Co.. 43,221 
Medic me preparations, certain, J. R. Plan- 

OOM ce nccttccocssgeecd duseqbaseenae 43,225 
Medic inal pre par ations in © capsule: 4, © vertatn, 
"lauten .. 45,226 
Musical instruments, certain naw ed, L. C. 

Smith SPE Ky Pp 43,218 
Pencil sharpe nei rs, Gohl «& ” Harte WR, «cds: 43,231 
Pharmaceutical preparations, seperate D 

| w Burton sane bh 44k bse endechbonced 43,241 
Pillows, ©. B. Starkwather .......... 43,222 
Publications, Atchison, Topeka & Santa Fe 

} Railway Company ........ .-. 43,219 
Razors and razor blades, Gem Cutlery Co.. 43,232 
Salt, evaporated, North American Chemical 

Company An kwtie gut Ble oaks ode Caen aeRe 43,240 
Salve, O. Hi. Hitz .... 43,242 
Steel and tools made therefrom, apecd. cut- 

ting, William Jessop & Sons ...... 43,233 
Steel and tools made therefrom, speed eut- 

ting, Saville & Company. . 43,235 
Steel in certain named forma, William Jes- 

sop & Sons . ; 43,234 
Surgical dressings, RB I Ww jenier 43,228 


Tooth filling and manufacturing sé ankitiek ial 


TRADE MARKS. 


Agricultural machines and extra and repair 







teeth, preparations for, Klewe & Co.. 


LABELS. 





171 














AEMION, EXAMNATIONS_ 








MODELS es aa 


MO BAILLARD, Fox Gidg.. 





MODELS! | 








MODEL AND EXPERIMENTAL WORK. 


Smal] Mach'y. 


and Mechanica! Instruments. 
EDWARD. KLEINSCHMIDT. 82 W. Broadway, New York. 





INVENTORS? 











SPLITDORF:. SPARK CO 








ELECTRIOITY 2 Rae Maier shat 
erie Ball Mota. 84 


vino ates, 





a HARDWARE 


SPECIALTIES 


Contract Manufacturers and 
will market articles of merit 


LORIMER MFG. CO.. 153 S. Jefferson St,, Chicago, Ill. 





Are von fiprottes - Patent: 


Model or Experimental 


WHAT ‘WE ‘00—How WE DO IT 











————_- 


E bRonoas WHO HAS BEEN 
five n the vest East Indies, 
dealer in ronwae, ma srenagh A steam Seats 
Prec tlag bet etiam Toland tthe early” pare 
- 19, Heck manufacturers 
to give him a — or 
oon them as well aes as ga the 
Indies. Has wide connections with large 
| sirme and auger manelectarers tn toe Licfies. 
Address A, A., 
Care of H. VAN INGEN, 
Bookseller, 
Soerabaia, Java. 
Bank reterences: Ned, Indie Crediet en 
~ | Bankvereeniging, Keizersgrachtz, Amster~ 
+} dam ; also a letters A. A. 





RELIABLE MAN WANTED 
Foo 





| eae to pa on 
ee Reliewue, mich. 
resncl ATHE Ss. 
ads frm i " ‘hee 
Wie ‘ie compte iL coauet ee eo 
Thee PAVIA, amtqsen Mockine Test On, 





Sais: 


Price'9. 00, 








se teat 


otor Cox, Grand Rapida, Mich. 
— ete 
t gh 3 


Boller Compound Frauds ! 
eiamemrgieages pits 


pay teri th bat wheel the 












We bave rem 
and return tabu’ 
for 


ed barrels wat be 
Pettis bul ‘compound feqned, bousrs. Write 


WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y, 


y) Squeabs Pay fee! 


Easier TB ng attention fr part, ot 


wont. af ve tor p ‘on, 
agi. 





Send 
jearn this = 





Pursowrs Roce Squan Co., 29 Atlantic Ave., Boston, Mans, 

















“Absorbent Linen Flax-Fleece,’’ for absor- KNICKERBOCKER 2 MACHINE Wonks, Inec., 
bent. linen, Norfolk Linen Company 11,322 8-10-12 Jones Street, New 
“Bromo-Protoline (Davis), for chemical 
compound, Davis Pharmaceutical Com 
a EE ae Fecumaee ae egauk 1,338 TYPEWR 
*“Car-Wi-Co. Georgia Kisses,"" for candy, 
Cargill-Wight Co. ........ rere - 11,326 New York, sel! afi makes under half-price, 
“Geo Goo Poultry Food,’’ for pouttey food, pat apewenn. Paws oh wing preter sachs ae unpreudied 
A. . Goelthaueer .......... i -. 411,336) phe lmmense stock for selection, Skipped for 
“Heinz India Relish,” for relish, H. J. ~lass condition, Leslers supplied, 
Heing Company ..... oe, Fe 
“ P » : 3 "” Write 
Heinz Preserved Sweet Gherkius, for 
picklen Hed. Helos Compamye...-.c, 11,882 :) Learn’ Watchmakin for 
“Heinz Preserved Sweet Mixed Pickles,”’ for lf neneienent 
pickles, Hi Heinz Company......... 11,333 ree ellin, ow we 
“Hyde Park Butter,’ for butter, W. D. | teach you at home b Corr ndence 
Hanford | Dept.C The DeSelas | Watch Se 4 ATTICA, Inv, 
“T-Am-A,"" for cigars, "Rea asOn & “he nge rle ati 
“Lipton Teas,’" for teas, J. Lipton.... 
‘“Lipton’s Perfection Coffee, for coffee, 
= Lipton ‘ ° - 11,330 


‘Mayville Perfecting Surface Offset Paper,”’ 


for paper, G. W. Millar & Co. acces S2,080 
‘“‘Mustard,”’ for prepared mustard, H. J 

He ing Company a pa - 11,335 
“Noxit,”’ for prepare ition for the breath, 

Noxit Chemieal Co. RE Ay . 1,325 
“Preservaline, a Perfect Pre servative for 


All Kinds of Pure Food,’’ for a preser- 
vative, *reservaline iC ISSR 
Company POPC LAG OPM 11,337 













free on application. 
know. Write for a copy. 
PATTON PAINT © 


Pirrasuecn Pilate 





The Painter Prefers 

Patton’s Sun-Proof Paints because they stand the 
strong light of the sun without bilstesing, 
ing or peeling. 


PATTON’S 
SUN-PROOF PAINTS 


but Old Sol has a chill every time he touches them. Reeans Fog 

lutely sun and weather-proof. f tro ie 
specify Patton’s Sun-Proof Paints. 
It tells a lot about paint that you Hn yr to 


crack- 


He has a warm feeling for 


abso 
It saves five years o mo An | 


Valuable Paint Book 


PANY, 227 Lake ake Ot, mi y Milwaukee, Wis. 


Giase Co., 











Traneutasion ueeioe -Dredging--Coal pe Corewnue, Ome, U.S. A, 
Drilling-Hauling--W ashing achiners new YORK DENVER 














MUNN & CO.26" yes: me New Ori 


Branch Office @5F St. 


“Rising Star,"’ for baking powder, ‘Wabash 
Chemical « Baking Powder Co...... 11,329 
*“Samarytanin,’’ for Mniment, M. Wyzykow 
GD nc ces cows ccceCevccsecesesoessngece 11,339 
“Sehratz’s Orie ental Bath Powder,” for bath 
powder, BORTMUE . cscs vccrecsesr 11,324 
*"Tenderfoot,”’ “tor hoste ry, J Clark... 11,821 
“Vandella,”’ for flavoring arations, 
Willson = Bros. Ketobabe genes ponces ses 11,328 
PRINTS 
“Adler Fall Creations,”’ for men’s apparel, 
David Adler & Sons Clothing Co 1,066 
“Adler Juvenile Clothes for clothing, 
David Adler & Sons Clothing Co 1,067 
“An Awful Sight, for shoes, Brown Shoe j 
Co one 
“Bee Wire of the Bees,"’ for shoes, B 
Shoe ¢ 
Brown's Blue Ribt ik 
Brown Shoe Co l 
Jack and Jill, for shoes Bre ~ Mi 
Co. " . . . . 1,057 
Sh and Buster,’’ for shoes, Brown Shoe 
ec reensentdvapevevasebsabaabad 1,055 | 
“L ithe Betty Blue,”’ ‘for shoes, Brown Shoe 
Fecdnksab-tews ae dna cin Magee ge 1,053 
. y fo hoes, "Brow n Shoe 

“LL itt Boy Blew, wr: <2 on cam 

“L litle Tommy Tucke r,”” for shoes, “Brown. % 

Bae CO. cen ccccvcdogeresesavetviveveces 1,065 
‘Now This Little Book J Through, for nn 

shoes, Brown Shoe CO. ..ceecccerereee 1,056 
“Polly Wants « Blue Ribbon Shoe,’ for Se 

shoes, Brown Shoe Co. ...-..++++++> y 1,054 
“Rapid Results,’ for signs, Charles w. 

Shonk Company PEPE OT re 1,070 
“Royal Granite Ste el Ware,” for steel- 

ware, National Enameling & Stamping 

CO. cisceds dosniscthsscccnone chew sseneas 1,069 
“The House that Jack Built,” for shoes, 

Brown Shoe Co . PP ee GP 1,000 
“Trois Fontaine Lithia. “Water,” for lithia 

water, J. A) is ee ee 1,068 
“What Kind of Shoes Does Billy Wear? 

for shoes, Brown Shoe Co, ...-+--++5+5 1,063 
“Where Are You Going, ay Pretty Maid?’ 

for shoes, Brown Shoe ©o.......++++++ 1,064 

A printed copy of the spe ification and drawing 
of any patent in the foregoing list, or any patent 
in print issned since 186%, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Cc di tents may now be obtained by the {n- 
ventors for pmo of the tnventions named in the fore- 
going list. For terms a further particulars 
address Munn & Co., 361 way, New York. 
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“heir excellent style. cn ‘ain 
a. if iy, new ¥ 
shoes 


e in m 
makes and the big-p y facta leathers nes you would 
understand Douglas $3.50 shoes cost more 
hold their shape, fit better, wear 
greater intrinsic value than any 
other $3.50 shoe on the market to-day, and why the 
sales for the year ending July 1, 1904, were 


°$6,263,040.00. 


L. Douglas gpareeness their value by stomping 
= name aoe eh ca me a Look A. t— 
eno su tute. shoe ers everywhere. 
Color Eyrlets used A B.A 


AS GOOD AS $7.00 SHOES.” 















I have been wearing 87.00 shoes. I purchased a 

got roof W.L. Dow 83.50 shoes, which I Sage wearn cotry Gay 

Sor four months. + Tay are 80 satisfactory I do not intend to return to the 
oe apse shoes.” WM.GRAY KNOWLES, Asst. City Solicitor, Phila. 
Ww. Dengies cose Corona Coltskin in | Send for Catalogue giving full 
pe So, “Corona Colt is conceded | instructions how to order by mail. 
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Patent Leather made. W. L. Douglas, Brockton, Mass. 
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Greenfield, Mass. 


Seat Gk teense 
W. H. WEISSBROD, 








catalogue 
SET POS TURING co. 
; Mass. 


















Pdiabout 
Sanechtight 


DIETZ 


Betablieohea 1840 
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lies in using 


he t r sha , poovents 
ars of ny. other Cuip fer the best pencil, 
t rs 
ane Sncopent. wit: Stationers. and the best 
CLIPPER MFG. CO., 
401 West 12th St., New York, U.8.A pencil for your 
masse on erext For free samples and information write to us. special use. 





Ordinary y roofing tin is made 
by dipping the plate into the 
tin mixture once, and squeez- 
ing off as much as possible 
—more than is put on, as 


Dixon’s Pencil Guide, a 32-page book, 
indexed by vocations, correctly indicates 
the right pencil for your use. Sent /ree. 


Department W, 
JoserH Drxon CRUCIBLE Co. 
Jersey City, N. J. 
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manner in which his mother 
“Taylor 











plate into the metal several 
times and allowing all the 
tin to adhere. The differ- 
ence in the quality is beyond 
calculation. The difference in 
price is not worth considering 


MILLS FOR ALL MATERIALS. 





Free ea 
wt'8 more pretent 


This and other roof-proof truthe axe in the book, “A 
Guide to Good Roots, > all who want weather- 
Architects, pallders and metal workers 

a) t ey oom, their resses, receive 
little paper nd hits 


r hames an 

Pp The Arrow,” a 

eye ht an some jons 
4 jous. It also 4 about tin. _ 


N. & G. TAYLOR COMPANY 
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Philadelphia 
ACCURATE 
RELIABLE prt net ne 
DURABLE FECTIVE 
IN DESIGN 


WATCHES 


We 4 w that our watches wit do yao weexpect of them, th fore, it is eusy to unquestion- 
a guarantee every watch we e, from the cheapest to the most expensive grade 


THE NEW ENGLAND WATCH co., 37 @ 39 Maiden Lane, New York 
7 Suew Hill. Lenden, England 
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orn® puntbariscope, giving most brilliant effects, postpaid, ¢¥.00. Radian 
Tabes, containing Radium mixture for demonstrating fluorescence, §7.50 
Newton’s Radiometer, demonstrating by means of magic lantern the electrical 
fr of Radium. The ». Radiometer for dumonstrating the N. Rays. 
lium of both high and low activity, Radiographic Lantern Stides. 
Uranium Concentrates. .Pitchblende, Willemite. Frite for circulars to 
Williams, Brown & Earle, Dept. 6, 919 Chestnut St., Philadelphia 








Quilts ors “ YOUR OWN ELECTRIC LIGHTS 


Any size place. summer homes, launches, pene, etc. 
Every detail included; very best materia 7 
So simple no electrician uired Lene AS ai S 
as storage battery included. Gas 

a on 
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Perkins Power Presses 


are the strongest in the 
world. is No. 45, 
© adjustment, 
which can be adjusted 
while the press _ in >= 
tion. ft will A 
Note the solidity of t 
— Built in lots of 
a en shipment is 
om Our 1904 cata- 
logue shows over 200 differ- 
ent presses. Send for it. 


No. 42. Perkins Street 
PERKINS MACHINE CO., Warren, Mass. 
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oy pen in ony ik yal or ony ok press lever and 
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you owe it to yourself to learn more about thie perfect pen ! 
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our besutifal new 
catalogue, it will make you s CONKLIN enthustwat. 
118 Madison Ave. 
The Conklin Pen Go. *reicde-*Sxic 
Rep jwensntnn in Great Britain by bgt sous, Ltd., 38 Shoe 
ane rringden St., London, : im Australia b: y Rae, Mano 
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BRODERICK & BASCOM ROPE CO. 


ST.LOUIS, MO. 


i t 
isa new aromatic pas. 


JAPSTIC tille, which is guaran- 


teed to drive away mosquitoes. Each stick burns an 
hour. Cures mosquitoes of the biting habit. Sent 
postpaid for Twenty-five Cents per box. 
THE CULECIDE Co. 

165 Summer Si., - Boston, Mass. 

















BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable for all kinds of work. 


BACKUS WATER MOTOR, cheapest power known 
Write for circular and prices. 
BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A. 











BLECTRIC DEPARTMENT 
RICHARDSON ENGINEERING ©CO., Hartford, Conn. 




















